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THE THELEPHORACEAE OF NORTH AMERICA. XIIP 

Cladoderris, Htpoltssus, Cthatella, Skbpperu, Cttidu, 
SoLBNiA, Matruchotia, Microstroma, Protocoro* 

N08P0RA, AND AsTBROSTROIAA 
EDWARD ANGUS BURT 

Mycologist and lAbrarian to ihs Missouri Botanical Gordon 
Professor in the Henry 8hau> School Botany of 
Wathingiion Unwersiiy 

COLADODBRRIS 

Cladoderru Petsoon in Gaudichaud, Voy. Urania Bot. 176. pi. 
1826; Berkeley, Hooker’s London Jour. Bot. 1:152. 18^; 
IAveill5, Ann. Sci. Nat. Bot. III. 2 : 213. 1844;* Fries, Fungi 
Natal. 20, in E. Sv. Vet. Akad. Handl. 1848; Sacc. SylL Fung. 6: 
647. 1888; Engl. & Prantl, Nat. Pflanzenfam. (1 tl**) : 126. 1898; 
Lloyd, Myc. Writ. 4: Syn. dadoderria 2. 1913. — CynuUoderma 
Jur^huhn, FI. Crypt. Javae. 1838. Translation of description 
of the new genera and species by Montagne, Ann. Sci. Nat. Bot. 
II. 10: 320. 1841, Cymatoderma being designated as a synonym 
of Cladoderria. — Actinostroma Klotzsch, Nova Acta Acad. Leop.- 
Carol. 19: 236. 1843. — BeecarieUa Cesati, Atti Accad. Sci. Napoli 
8»: 9. 1879. 

Fructification coriaceous, pileate, stipitate or sessile; hymenium 
inferior, with radiating or branched folds, ribs, or veins, verrucose 
also in some species; basidia simple; spores white, even. 

The type species is Cladoderria dendrUica. 

Itmed July 26, 1924. 

v 

Ajr». Mo. Bot. Oabd., Vol. 11, 1084 
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The species of Cladoderria have the same internal structure as 
those of Stereum, and the genus is distinguished from the latter 
merely by the conspicuously ribbed configuration of the hymenial 
surface. The genus is tropical in its geographical dutribution, 
although one species has been described from England and another 
from Florida; the fructifications grow on rotten wood. The 
earlier gatherings, consisting of only one or two fructifications 
at a time taken by explorers, sometimes had the stem central in 
the specimens saved, at other times lateral, and at others, sessile. 
Each such gathering was made the basis for a new species and the 
species were arranged in the genus in central-stemmed, lateral- 
stemmed, or sessile sections. Field observations and more ample 
collections by mycologists have reduced many such species to 
synonyms and show that the above sections are of little value; 
for in Cladoderria, as in the other Thelephoraceae growing on logs, 
the inclination of the substratum at the point of attachment 
and the position of the substratum as to whether over or under 
the fructification are important in determining the habit and 
form of the fructification, as already pointed out for Stereum 
and Hymenochaete (Mo. Bot. Card. Ann. 5: 302. 1918). 

Key TO THE Species 


Hymenium not at all or but slightly verrucose 1, C, dendritica 

Hymenium abundantly yerrucose 2, C.floridana 


1. CUdoderris dendritica Persoon in Gaudichaud, Voy. Urania 
Bot. 176. pi. l,f. 4' 1826 (under Cladoderria of Thelephora); 
L4veill4, Ann. Sci. Nat. Bot. III. 2 : 213. 1844; Fries, Fungi 
Natal. 22, in K. Sv. Vet. Akad. Handl. 1848; Berk. & Curtis, 
Linn. Soc. Bot. Jour. 10 : 328. 1868; Sacc. Syll. Fung. 6: 549. 
1888; Lloyd, Myc. Writ. 4: Syn. Cladoderria 3. text f. 6S0-62S. 
1913. Plate 1, fig. 1. 

AcHnoatroma craaaum Klotzsch, Nova Acta Acad. Leop.-Carol. 
19:237. 1843. — Cladoderria craaaa (Klotzsch) Fries, Fungi Natal. 
22, in K. Sv. Vet. Akad. Handl. 18^; Sacc. Syll. Fung. 6: 549. 
1888. — C. CandoUeana L6veill4, Ann. Sci. Nat. Bot. III. 5: 153. 
1846; Sacc. Syll. Fung. 6: 549. 1888; Lloyd, Myc. Writ. 4: 
Syn. Cladoderria 10. 1913. 
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Pileus coriaceous, usually flabelliform, drying pinkish buff, 
sometimes stained with adhering algae, stipitate or sessile, the 
upper surface spongy by the heavy coat of tomentum, the 
margin entire or nearly so; hymenium glabrous, marked with 
radiating, narrow, branched ribs, usually free from or with few 
warts; pileus in structure consisting of an intermediate layer, up 
to 150 thick, composed of densely longitudinally arranged 
hyaline hyphae about 3 («. in diameter, of a very much broader 
layer forming the tomentum of the upper surface of the pileus, 
and of a hymenial layer containing num^ous, flexuous, fusoid 
gloeocystidia up to 60 X 8-12 (i; baddia simple, with 4 sterigmata; 
spores hyaline, even, 3-4 x 3 (i; no cystidia found; stem spongy- 
tomentose but often absent. 

Pileus about 2-8 cm. in diameter. 

On rotten wood. Mexico, West Indies, South America, Philip- 
pine Islands, Australia, and the East Indies. The usual species. 

Cladoderris infundibuliformia of the Philippines and the East 
Indies differs from C. dendritica in having the upper side much 
less tomentose, hazel or kaiser-brown in color, radially ridged 
and with the ridges radially squamulose, and the hymenium 
containing some incrusted cystidia. 

Specimens examined: 

Mexico: Orizaba, W. A. & E. L. MurriU, 775 (in N. Y. Bot. 

Card. Herb., 775, and Mo. Bot. Card. Herb., 54611). 

Cuba: C. Wright, 279 (in Curtis Herb.); Alto Cedro, Earle & 
MurriU, 44S, comm, by N. Y. Bot. Card. Herb.; Baracoa, 
L. M. Undemood & F. S. Earle, 1217, comm, by N. Y. Bot. 
Card. Herb., 11S9 (in N. Y. Bot. Card. Herb.) ; Fecha, Habana, 
Cooke & Home, comm, by Estacion Central Agronomica, 137; 
Oriente, J, A. Shafer, 8748 (in Mo. Bot. Card. Herb., 62171, 
and N. Y. Bot. Card. Herb.); Pinar del Rio Province, Earle 
& MurriU, 226, comm, by N. Y. Bot. Card. Herb. 

Porto Rico: on dead cane, Rio Piedras, J. R. Johnston <6 J. A. 
Stevenson, 1110 (in Mo. Bot. Card. Herb., 55091). 

Jamaica: , SSI (in N. Y. Bot. Card. Herb., and Mo. 

Bot. Card. Herb., 62172); Castleton Gardens, W. Harris, 
128, comm, by N. Y. Bot. Card. Herb, under the herbarium 
name Stereum Harrisii Mass.; Moore Town, W. A. & E. L. 
MurriU, 1S6, comm, by A. Y. Bot. Card. Herb. 
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Colombia, S. Am.: Cauca River, W. D. Denton, comm, by W. 
G. Farlow. 

Philippine Islands: Todaya, Mindanao, A. D. E. Elmer, 10747 
(in Mo. Bot. Gard. Herb., 705748). 

2. C. floridana Uoyd, Myc. Writ. 4. Letter 47: 15. 1913; 
Myc. Writ. 4. Myc. Notes 39: 535. text /. 7S4‘ 1915. 

Plate 1, fig. 2. 

Type: in Lloyd Herb, and in Mo. Bot. Gard. Herb. 

Pileus coriaceous, cup-sbaped, fiabelliform or orbicular, drying 
tawny olive, spongy tomentose but with the tomentum thinning 
out towards the margin and the surface there zonate, short- 
stipitate or sessile, the margin thin, entire; hymenium wood-brown, 
paler towards the margin, densely, minutely warted, with very 
numerous, short, radially elongated ridges not continuous in a 
branched system; pileus in structure consisting of an intermediate 
layer, about 800 i* broad, composed of interwoven, longitudinally 
arranged, hyaline hyphae 2)^-4^ ii in diameter, of a broad 
layer of the tomentum of the upper surface of the pileus, and of 
a hymenial layer containing numerous flexuous gloeocystidia up 
to 60 X 4J^-6 (i; spores hyaline, even, 3 X 2 hymenial warts 
up to 80 ;*.high, l(X)-200 ^ in diameter at the base, composed of 
a mass of erect, granule-incrusted hyphae; no cystidia found. 
Pileus up to 5 cm. in diameter. 

On frondose wood. Florida. 

The hymenial warts are conspicuous in sections, even though 
not appreciably elevated above the hymenial surface, by contents 
of localized masses of granule-incrusted hyphae. This incrusting 
matter is of different nature from that usually present in the 
walls of hyphae, because it dissolves completely when the sections 
are treated with dilute potassium hydrate solution; lactic acid 
does not destroy the incrusting matter. 

Specimens examined: 

Florida: Bayard, type, comm, by C. G. Lloyd (in Mo. Bot. 
Gard. Herb., 56609). 

HYPOLYSSUS 

Hypolyaaus Posoon, Myc. Eur. 2: 6. 1825, emend. Berkel^, 
Hooker’s London Jour. Bot. l: 139. ^1. 6, /. 1. 1842; Saco. Syll. 
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Fung. 6: 521. 1888; Engl. & Prantl, Nat. Pflanzenfam. (I:!**): 
127. 1898. 

Fructification um*8haped or top-shaped, hard, corky; hymen- 
ium even, lateral. 

In adopting the name Hypolyasus and defining it anew, B^ke* 
1^ stated, loe. cU., ''As Persoon’s genus Hypolysaw is altogether 
effete, and its characters are very like those of the plant before 
us, I have thought it advisable to restore it." 

This genus differs from CrcUereUua by not having the fructifi- 
cations at all fieshy and by their becoming hard when dry. 

1. Hypolyssus Montagnei Berkeley, Hooker’s London Jour. 
Bot. 1: 139. pi 6, f. 1. 1842; Saco. Syll. Fung. 6: 521. 1888; 
Engl. & Prantl, Nat. Pflanzenfam. (1:1**): 127. text /. 70 E. 
1898. Plate 1, fig. 4. 

An Hypelyeaue foetidua Massee, Jour. Bot. 30: 197. pi SS6, 
/. S-6. 1892; Sacc. Syll. Fung. 11: 115. 18957 

Type: in Kew Herb, probably. 

Fructifications gregarious, dirty white, 1-2 cm. high, hard 
when dry, solid, tiubinate or um>shaped, the apex sterile, convex 
at first, at length slightly depressed; stem slender, central, 
curved, shorter than the pileus when mature; hymeniupi covering 
the outside of the fructification with the exertion of the apex, 
even or nearly so; spores hyaline, even, 3-4 yi in diameter, none 
seen attached to basidia. 

Fructifications 1-2 cm. high, 2-7 mm. in diameter. 

On rotten wood. Mexico, Central America, Guadeloupe, and 
South America to Bolivia. February in Mexico, July in Bolivia. 

The fructifications are hard when dry but soften when moist- 
ened so that they may be readily sectioned; CreUereUm taxophilue 
is of somewhat similar form but more fleshy consistency. In all 
the specimens cited below the hymenium is too deteriorated to 
show the basidia in my preparations. H. foetidua occurs on the 
island of St. Vincent in the region of H. Montaynei and was 
distinguished from the latter by Massee by fetid odor and 
rugulose hymenium, but there is no observation on record yet as 
to abswee of odor for H. Montagnei. Mycological eq;>lorers 
rardy note such data. a 
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Specimens examined: 

Mexico: near Sanborn, Oaxaca, C. R. OrcuU, SSS6 (in N. Y. 

Bot. Card. Herb, and Mo. Bot. Gard. Herb., 37345). 
Honduras: P. Wilson, SS7, comm, by N. Y. Bot. Gard. Herb. 
Guiana: Spruce, 70 (in Curtis Herb.). 

Bolivia: Mapiri, A. M. Bang, distributed by Columbia College 
Herb., 1479 (in Burt Herb., and Mo. Bot. Gard. Herb., 5002). 

GYMATELLA 

Cymatella Patouillaurd, Soc. Myc. Fr. Bui. IS: 193. pi. 9,f. 4-6. 
1899; Sacc. Syll. Fut^. 16: 49. 1902. 

Marasmioid fungi, minute, stipitate, reviving with moisture; 
pileus lacking a pellicle; hymenium inferior, lacking lamellae, 
even or slightly wavy; spores hyaline. 

Cymatella is a genus of a few species of tropical fungi, segregated 
from Craterellus, with which the specimens agree in the even 
hymenium and consistency, but related to Marasmius in structure 
of the pileus and the reviving of the specimens with moisture. 
The specimens are not notably marasmioid in the recent gathering 
which I have seen and the genus seems unnecessary. 

1. Cymatella minima Patouillard, Soc. Myc. Fr. Bui. IS: 
193. pi. 9, f. 6. 1899; Sacc. Syll. Fung. 16: 49. 1902. 

Plate 1, fig. 6. 

Pileus plano-convex, reniform, glabrous, pale russet (roux), 
3-4 mm. broad, thin, very slightly fleshy, without a pellicle, the 
margin entire, straight, indented at the base; stem filiform, 
stuffed, 3 mm. long, glabrous, black, marasmioid, a little larger 
towards the base, attached to the pileus eccentrically near the 
indentation; trama composed of loosely arranged, septate, pallid- 
reddish hyphae 3-5 (x in diameter; hymenium inferior, dark red, 
even or with few radial, shallow undulations; basidia clavate, 
20-23 X 5-6 (X, with 4 sterigmata; no cystidia; spores hyaline, 
even, ovoid, 3-4 ;x long. 

On decaying bark. Guadeloupe. 

1 have seen no specimens of C. minima. The figure, after 
Patouillard, somewhat resembles CratereUus Humpkreyi, a much 
larger species, white in color and flechy. 
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2. C, polFenilenta (Berk. & Curtis) Patouillard, Soc. Myc. 
Fr.Bul. 15 : 194. pi. 9, /. 4- 1899; Sacc. Syll. Fung. 16: 50. 1902. 

Plate 1, fig. 5. 

CratereUtis pulverulentus Berkeley & Curtis, linn. Soc. Bot. 
Jour. 10: 328. 1868; Sacc. Syll. Fung. 6: 520. 1888. 

Type: in Kew Herb, and Curtis Herb. 

Fructification pallid ferruginous; pileus orbicular, pulverulent, 
the margin indexed; stem thickened towards the base, black; 
hymenium sparingly venose, colored like the pileus. 

Pileus 2 mm. broad; stem 2^ mm. long. 

On bark of sticks. Cuba and Porto Rico. May and July. 
A collection of a dozen or so fructifications from Porto Rico by 
Professor Stevens, taken in connection with specimens of the 
type collection in Curtis Herb., shows that while the original 
description of C. pulverulenta by Berkeley & Curtis, literally 
translated above, is correct as far as it goes it does not give details 
enough for critical comparison with C. minima. The specimens 
of C. pulverulenta are plano-convex rather than campanulate 
as stated by Patouillard, and the margin only slightly inflexed, 
entire but slightly notched behind near point of attachment of 
the stem which is sometimes nearly central but usually distinctly 
eccentric. The spores are hyaline, even, 3)^ X 2 a in the type, 
3-6 X 2-2}4 a in more copious occurrence in the Porto Rican 
gathering, and the hyphae slightly colored, 3-4 a in diameter. 
The dry specimens in Curtis Herbarium now have the upper 
surface of the pileus Natal brown of Ridgway and the hymenium 
and the stem bone-brown. 

Specimens examined: 

Cuba: C. Wright, 664 f type (m Curtis Herb.). 

Porto Rico: Monte Megullo, F. L. Stevens, 1368 (in Mo. Bot. 
Card. Herb., 55402, and Stevens Herb.). 

3. C. marasmioides (Berk. & Curtis) Patouillard, Soc. Myc. 
Fr. Bui. IS: 194. pi. 9, f. 6. 1899; Sacc. Syll. Fung. 16: 50. 
1902. 

CratereUm marasmioides Berkeley & Curtis, Linn. Soc. Bot. 
Jour. 10: 328. 1868; Sacc. Syll. Fung. 6: 520. 1888. 

Type: in Curtis llerb. ^d Kew Herb, probably. 
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Pileus eccentric, rugose, glabrous, rufous, the margin inflexed; 
stem springing from creeping rhizomorphs, thickened below, 
black; hymenial folds thick, venose; basidia simple; spores hyaline, 
even, globose, 4 |i in diuneter — only one found and tiiis not 
attached to a basidium; no cystidia. 

Pileus 1^-2 mm. in diameter; stem 1-3 mm. long, about 140 
ii in diameter. 

On dead ferns. Cuba. 

The fructifications are solitary or in small clusters of up to 5, 
branching from a common point on the bark and bone-brown 
throughout; stem central or eccentric in attachment to the pileus. 
The note on the label as to substratum is ‘*on stumps.’* 
Specimens examined: 

Cuba: C. Wright, S2, type (in Curtis Herb.). 

SKEPPBRU 

Skepperia Berkeley, Linn. Soc. Bot. Trans. 22: 130. pi. 26$ 
/. A.*1857; Sacc. Syll. Fung, d: 603. 1888; Engl. & Prantl, Nat* 
Pflanzenfam. (1:1**): 127. textf. 70. A-D. 1898. 

Stem short, lateral, abruptly passing over and confluent for 
some distance with the upper side of the pileus; pileus clavate, 
convolute on each side so as to form a longitudinal groove, 
fibrous within. 

Skepperia convohUa is the type species. 

Skepperia is a genus of tropical fungi of which three species 
have been described; two of these occur in South America and 
one in the West Indies. 

1. Skepperia spathularia (Berk. & Curtis) Patouillard, Soc. 
Myc. Fr. Bui. 15: 194. pi. 9, f. S. 1899; Sacc. Syll. Fung. 16: 189. 
1902. Plate 1, fig. 3. 

Craierellue epathularius Berkeley & Chirtis, Linn. Soc. Bot. 
Jour. 10: 328. 1868; Sacc. Syll. Fung. 6: 603. 1888. 

Type: in Curtis Herb, and Kew Herb, probably. 
Fmotifications minute, stipitate, everywhere pinkish buff in 
dried condition; pileus oblique, spathulate; stem springing from 
an orbicular base, becoming glabrous; pileus in structure 40-80 a 
thick, composed of a layer of longfiudinaliy arranged hyphas 
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and the hymenial layer; hymenium inferior, neariy even; no 
oystidia; basidia simple; spores hyaline, even, 5-7^ X 3-4 (a. 

Dried fructifications about 2^ mm. long; pileus 1-1^ mm. 
long, 1 mm. broad; stem 1 mm. long, 120 pi in diameter. 

On dead wood in Cuba and on Nostoc coating rocks in Trinidad. 
Specimens examined: 

Cuba: C. Wright, S, type (in Curtis Herb.). 

Trinidad: Maravel BeMh, near Port of Spain, R. Thaxter (in 
Farlow Herb.). 

CYTIOIA 

Cytidia Quelet, FI. Myc. Fr. — . 1888; Patouillard, Essai Tax. 
. . . ; Boi^ot & Galzin, Soc. Myc. Fr. Bui. 26: 222. 
1910; Rea, Brit. Basid. 697. 1922 . — Lomatia Karsten, Finska 
Vet,-Soc. Bidrag Natur och Folk 48: 403. 1889 . — Auriculariopm 
R. Maire, Rech. Cyt. Tax. 102. 1902, and Soc. Myc. Fr. Bui. 18: 
Suppl. icb. 1902; Sacc. Syll. Fung. 21: 423. 1912. 

Fructifications coriaceous-gelatinous, cup-shaped, sessile, scat- 
tered or crowded, often confluent; hymenium even at first, 
becoming more or less wrinkled or veined; basidia simple; spores 
white. 

Cytidia is a genus whose few species have usually been included 
in Ccrtidum but differ from this genus in being resupinate by 
the middle only, with margins free as in some species of Stereum. 
The configuration of the hymenial surface is decidedly merulioid 
in our single indigenous species. 

Kbt to tub Spbcibs 


White or nearly eo, pubescent or tomentose /. C, flocetUerUa 

Wliite villose; h 3 rmenium blood-red f . C. mdicina 


Deep olive-buff to drab; hymenium becoming coarsely merulioid . ..5. C. (rmelloBa 

1* Cytidia flocculenta (Fr.) v. H6hn. & Litsch. K. Akad. 
Wiss. Wien Sitzungsber. 116: 758. 1907; Wiesner Festschr. 
Wien 61. 1908; Bourdot & Galzin, Soc. Myc. Fr. Bui. 26: 222. 
1910; Rea, Brit. Basid. 697. 1922. Plate 1, fig. 7. 

Thxdtphwa flocculenta Fries, Elench. Fung. 1: 184. 1828. — 
CorHcium floecrderUun Fries, Epicr. 559. 1838; Hym. Eur. 647. 
1874; Sacc. Syll. Fung. 6: 605. 1888 . — CypheUa ampla L4veill4, 
Ann. Sci. Nat. Bot.'*III. 126. 1848; IVies, Hym. Eur. 662. 
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1874; Sacc. Syll. Fung. 6: 667. 1888; Patouillard, Tab. Anal. 
Fung, i: 113. /. 1SS4. 1884 . — Auriculariopm ampla (L4v.) R. 
Maire, Soc. Myc. Fr. Bui. 18: Suppl. 102. pi. 5, /. BS. 1902; Sacc. 
Syll. Fung. 21: 423. 1912 . — Stereum pubescens Burt, Mo. Bot. 
Gard. Ann. 7: 178. pi. 5./. 50. 1920. 

Fructi6cations membranaceous, cup-shaped, sessile, white- 
tomentose, the margin entire, free all around; hymenium veined, 
fawn-color or bright brown; spores white, even, 6-10 X 3-4 (x. 
Fructificajtions 3-10 mm. in diameter, reflexed 1-3 mm. 

On Salix. Montana and Wyoming. April and May. Rare. 
In E\u*ope, this fungus is more frequent on Popxdus. I de- 
scribed the Montana gathering as Stereum pubescens with some 
misgivings. A more recent collection from Wyoming has finally 
enabled me to refer this species to Cytidia flocculenta, a reference 
which I have confirmed by specimens kindly communicated to 
me by Bourdot. Since C. flocculenta occurs in the United States 
on Salix, gatherings in the past may have been referred to 
the common Cytidia (Corticium) salicina, from which it differs 
in smaller, more heavily tomentose pile! and much shorter 
spores. 

Specimens examined: 

France : Allier, H. Bourdot, 47H6, and two unnumbered specimens; 

Aveyron, A. Galzin, 1S021, conun. by H. Bourdot, 22632. 
Montana: Sheridan, Mrs. L. A. Filch, in Elhs Collection, 7014, 
type of Stereum pubescens (in N. Y. Bot. Card. Herb., and Mo. 
Bot. Card. HerK, 66784). 

Wyoming: Boulder, F. S. Wolpert, comm, by J. R. Weir, 9742 
(in Mo. Bot. Card. Herb., 56222). 

2. C. salicina (Fries) Burt, n. comb. 

Thelephora salicina Fries, Syst. Myc. 1 : 442. 1821 . — Corticium 
salidnum Fries, Epicr. 558. 1838; Hym. Eiur. 647. 1874; Sacc. 
Syll. Fung. 6: 605. 1888; Massee, Linn. Soc. Bot. Jour. 27: 118. 
pi. 6,f. 1. 1890 . — Lomatia salicina (Fr.) Karsten, Finska Vet.- 
Soc. Bidrag Natur och Folk 48: 404. 1889; leones Hym. Fenniae, 
6. /. 10. 1885. — ^An Cytidia rutilans (Pers.) Quelet in Rea, Brit. 
Badd. 698. 1922? Plate 1, fig. 8. 

Type: authentic specimen from i^Vies id'Kew Herb. 
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Fructifications coriaceous, soft, drying hom-like, rigid, pezizoid 
when young, becoming expanded, more or less confluent, afifixed 
by the center, the margin free all aroimd and upturned, minutely 
white-villose; hymenium blood-red, even at first, drying somewhat 
wrinkled; in structure 400-800 v thick, composed of parallel, 
lonfptudinally arranged and ascending hyphae with narrow 
lumen and walls gelatinously modified; basidia simple, with 2 or 
4 sterigmata; spores hyaline, even, cylindric, curved, 12-15 X 
3^5 |ii in American specimens, 16-18 X 6-8 in European 
specimens as recorded by Karsten also. 

Fructifications 1-2 mm. in diameter at first, at length up to 
6-12 mm. long by confluence. 

On dead limbs of Salix. Northern Europe and Canada and 
northern United States. May to December. Common. 

Rea gives Cortidum salidnum as a synonym of Cytidia mtilans 
(Pers.) Quel., with spores globose, 8 (i in diameter. I do not 
find a species rutUana in the index of Persoon’s ‘Synopsis Fungo- 
rum’ for any thelephoraceous genus and have not access to 
Quelet’s ‘FI. Myc. France. ’ The globose spores point to a differ- 
ent species from Cortidum soMdnum Fries, with an authentic 
specimen of which, in Kew Herbarium, I compared one of my 
gatherings. The description of Thelephora cruenta Persoon, Syn. 
Fung., is too vague to take priority for the specific name over 
mlidnum of Fries. 

Specimens examined: 

Exsiccati: Bartholomew, Fungi Col., 4218; Ellis, N. Am. Fungi, 
609; Ell. & Ev., Fungi Col., 1212; Shear, N. Y. Fungi, 54; de 
Thumen, Myc. Univ., 114. 

Sweden: E. Fries (in Kew Herb.). 

Finland: Mustiala, P. A. Karsten, in de Thumen, Myc. Univ., 
114. 

Austria: Gastein Salisb., Niessl (in Mo. Bot. Card. Herb., 
43459); Innsbruck, V. Litschauer. 

Canada: J. Macoun. 

Ontario: Byron, J. Dearness, in Bartholomew, Fungi Col., 4218; 
Ottawa, J. M. Macoun, 16, comm, by N. Y. State Mus. Herb, 
(in Mo. Bot. Card. Herb., 56082) ; Toronto, J. H. FauU, Univ. 
Toronto Herb., 316 (in IRlo. Bot. Card. Herb., 44882). 
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Maine: Cumberland, J. Blake, comm, by P. L. Ricker; Piscata- 
quis County, W. A. MurriU, 2089 (in N. Y. Bot. Card. Herb., 
and Mo. Bot. Card. Herb., 61421). 

New Hampshire: Shelburne, W. 0. Farkw (in Mo. Bot. Card. 
Herb., 4777, 4836). 

Vermont: Middlebury, E. A. Burt, three collections and in Ell. 
& Ev., Fungi Col., 1212; Shelburne, C. G. Pringle, 1044 (in N. 
Y. State Mus. Herb., and Mo. Bot. Card. Herb., ^908). 
Massachusetts: Cambridge, W. 0. Farlow (in Mo. Bot. Card. 
Herb., 4386). 

Connecticut: Litchfield, MUe V. S. White (in N. Y. Bot. Card. 

Herb., and Mo. Bot. Card. Herb., 61360). 

New York: Albany, C. H. Peck, in Ellis, N. Am. Fungi, 609, 
H. D. House (in N. Y. State Mus. Herb., and Mo. Bot. Card. 
Herb., 59692); Alcove, C. L. Shear, in Shear, N. Y. Fimgi, 
54; East Galway, E. A. Burt; Ithaca, L. B. Walker, S (in 
Mo. Bot. Card. Herb., 6693); Middle Grove, E. A, Burt; Van 
Etten, W. C. Barbour, 1299 (in N. Y. Bot. Gard. Herb., and 
Mo. Bot. Gard. Herb., 61666). 

Pennsylvania: Trexlertown, W. Herbst, comm, by C. G. Lloyd, 
0053. 

Michigan: Ann Arbor, E. B. Mains, comm, by A. H. W. Povah, 
888 (in Mo. Bot. Gard. Herb., ^173); East Lansing, 0. H. 
Hicks (in Mo. Bot. Gard. Herb., 4850); Marquette County, 
W. Trelease (in Mo. Bot. Gard. Herb., 60659). 

Wisconsin: Palmyra, comm, by Univ. Wis. Herb., 58. 
Colorado: Placer, C. L. Shear, 1022; Canyon City, T. S. Brands- 
gee (in N. Y. Bot. Gard. Herb., and Mo. Bot. Gard. Hrab., 
61427). 

Manitoba: Shoal Lake, /. L. Conners, comm, by G. R. Bisby 
(in Mo. Bot. Gard. Herb., 58973). 

Idaho: Priest River, J. B. Weir, 95, S67 (in Mo. Bot. Gard. 

Herb., 9534 and 17037 respectively). 

Washington: Falcon Valley, W. N. Svksdorf, 2, 

3. C. tremellosa Lloyd, Myc. Writ. 4. Myc. Notes 38: 516. 
iexlf. 512, 51S. 1912. Plate 1, fig. 9. 

Type: in lioyd Herb, probably. 
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FnictificatioDS coiiaceous, soft, lesupinate, at first circular, 
pezisoid, and with the thickened, paler margin slightly upturned, 
at leng^ c(mfiuent, effused, and with the hymenial surface 
merulioid by the elevated confluent margins and reticulate 
veins, drying deep olive>buff to drab; hyphae with walls gelatin- 
ously modified, nodose-septate; basidia simple, with 2-4 sterig- 
mata; i^res white in spore collection, simple, even, 3-11 x 5-6 
14- 

Fructifications at first 1-3 mm. in diameter, finally confluent 
over areas 3-8 X 3-5 cm. 

On bark of decaying limbs of frondose species in low woods. 
Louisiana. November to June. 

Although the young fructifications of C. tremeUosa are decidedly 
pezizoid in aspect, yet, in the specimens seen by me, these smidl 
fructifications are in such close proximity to resupinate confluent 
masses of the same color that the resemblance to a Meruliut 
is the more striking. 

Specimens examined: 

Louisiana: St. Martinville, A. B. Langlois, 26X0, 2670, av>, 694 

(in N. Y. Bot. Card. Herb., and Mo. Bot. Card. H«rb., 61681) ; 

C. G. Lloyd, 2402 (in N. Y. Bot. Card. Herb, and Burt Herb.). 

SOLENIA 

Solenia Fersoon, Roemer Neues Mag. Bot. 1: 116. 1794; Syn. 
Fung. 675. 1801; Myc.Eur. 1: 334. 1822; Hoffman, Deutschl. 
FI. 2: pi. 8. 1795; Fries, Syst. Myc. 2 : 200. 1823; Hym. Eur. 
595. 1874; Sacc. Syll. Fimg. 6: 424. 1888; Engl. & Prantl, Nat. 
Pflanzenfam. (1:1**): 129. 1898; Rea, Brit. Basid. 701. 1922. 

Fructifications coriaceous or membranaceous, sessile or nearly 
so, cylindric or turbinate, gregarious, fasciculate, rarely solitary, 
but not joined together exc^t by confluence, seated on a super- 
ficial, felt-like, floccose and sometimes fugacious mycelium; 
basidia simple; spores white or colored. 

The type species is Solenia Candida Pers. 

SoUnia is closely related to CypheUa but differs from the latter 
by more numerous and less scattered fructifications whichare more 
cylindric in the case of most species, and in having the gregarious 
fructifications seated on a m^re or less manifest mycelium. The 
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priority of Persoon’s publication of Solmia is clearly established 
by H<^inann’s own work, for on the pi^e of text following plate 
8 he gives the full title of Persoon’s work and its place of publi- 
cation. 


Key to the Species 

Spores white 1 

Spores colored 11, S. endaphUa 

1. Fructifications white or but slightly c;ream-color6d 2. 

1. Fructifications colored 3. 

2. Fructifications white, scattered, cylindric, mouth not contracted; spores 

subglobose 1, S, Candida 

2. Fructifications white, fasciculate, mouth contracted; spores subglobose 

2, S, fascicuUUa 

2. Fructifications straw-color or shining white; in California 12, S, gracilis 

2. Fructifications white, crowded, confluent into a reticulate form; spores 


4J^-6 X 4-4}^ M S, 8. polypcToidea 

2. Fructifications densely crowded, slightly tinted with cream; spores 

4-6 X 2-3 4, 8, conferia 

2. Fructifications white, cylindric, villose; in Sweden IS, 8, viUasa 

3. Fructifications ochraceous; spores 10-11 X 4H ixl on stems of 

ferns S, 8,fiUcina 


3. Fructifications sulphur-colored; spores subglobose. .. .d. 8, svlphurea 

3. Fructifications some shade of brown; spores 6-11 X lH“^Hix 

7,8. anomala 

3. Fructifications pallid neutral gray, cylindric-clavate or pyriform; 

spores 9 X m; in California 8, 8, cinerea 

3. Fructifications cinereous, cup-shaped, sessile; spores 4^-6}^ X 

4J4-6 M 9.8, pariaefmnis 

3. Fructifications partially buried in the subiculum; spores 5-6 X 

3 A*; in Venezuela 10, 8, svbporiaeformis 

1. Solenia Candida Persoon, Roemer Neues Mag. Bot. 1: 
116. 1794; Syn. Fung. 676. 1801 ; Myc. Eur. 1 : 334. 1822; Hoff- 
mann, Deutschl. FI. 2: pi. 1796; Fries, Syst. Myc. 2: 200. 

1823; Hym. Eur. 596. 1874; Sacc. Syll. Firng. 6: 424. 1888; 
Bouidot & Galzin, Soc. Myc. Fr. Bui. 26: 226. 1910; Rea, 
Brit. Basid. 702. 1922. 

Fructifications scattered or solitary, 2-3 mm. high, cylindric, 
shining white, glabrous; spores hyaline, even, 4-5 X (i. 

On rotten wood. New York to Louisiana, and on palm in 
Bermuda. August to December. Rare. 

The specimens which I have referred to S. Candida are white 
when fr^ but becoming pale pinkish buff in the herbarium, 
uniformly cylindric, often only 1 mm. long by 150 |i. in diameter, 
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And notable by the mouths being nearly or quite the full diameter 
of the cavity of the fructification, as though the fructification 
were truncate. In Hoffmann’s illustration, cited for S. Candida by 
Fersoon in his following works, the enlarged figure shows the 
fructifications as true cylinders with mouths open the full width 
of the cavity. In this figure the fructifications are enlarged to 
length of about 4 mm. and diameter of about 1 mm. and about 
the sftTnft distance apart as their length. In the collections which 
I refer to S. Candida, the fructifications may be closer together 
than their length but always with small spaces between the fructi- 
fications, which are soft and crush easily under the cover glass in 
preparations. 

Specimens examined: 

New Hampshire: Hanover, G. B. Lyman, SS (in N. Y. Bot. Gard. 

Herb., and Mo. Bot. Gard. Herb., 61693). 

New York: Buffalo, G. W. Clinton (in U. S. Dept. Agr. Herb., 
under the name Solenia fasdculata, and in Burt Herb.); East 
Galway, E. A. Burt. 

Louisiana: St. MartinviUe, A. B, Langlois, 1743. 

Bermuda: S. Brown, N. L. Britton & F. J. Seaver, 1499 (in N. 
Y. Bot. Gard. Herb., and Mo. Bot. Gard. Herb., 61649). 

2. S. fasciculata Fersoon, Myc. Eur. 1: 335. pi. 13, f. 8 and 9. 
1822; Fries, Syst. Myc. 2: 200. 1823; Hym. Eur. 596. 1874; 
Schweinitz. Am. Phil. Soc. Trans. N. S. 4: 180. 1832; Morgan, 
Cincinnati Soc. Nat. Hist. Jour. 9: 7. 1886; Sacc. Syll. Fung. 

6: 424. 1888; Bourdot & Galzin, Soc. Myc. Fr. Bui. 26: 225. 

1910; Rea, Brit. Basid. 702. 1922. — An Solenia gracilis Cope- 
land, Ann. Myc. 2: 508. 1904? 

Fructifications gregarious and usually fasciculate, cylindric- 
clavate, somewhat enlarged towards the apex, 2-7 nun. high, 
white, minutely silky, almost smooth, sometimes rising from a 
thin, white myceliiun; spores of European specimens white, 
even, 4-5}^ X 3-4 n, 4-6 X 3-5 a in American specimens. 

The specimens of S. fasciculata from France, sent to me by 
Bourdot and determined by him, have retained their white 
color for the seven years since gathered ;they are seated on a whit e 
subiculum, common to the group of fructifications, and are 
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soft and easily crushed under the covw-glass in preparations 
and the hairs on the outside of the fructifications are colorless 
and soft in my pr^arations stained with eosin. The American 
specimens become pallid in the herbarium in a short time and 
may have spores sli^tly larger than European specimens. Two 
of our gatherings cited below have still the thin mycelium or 
subiculum, common to small groups of young fructifications; 
this apparently disappears as the fructifications become older and 
is not evident in most gatherings. The diameter of the mouth is 
somewhat smaller than that of the cavity into which it opens in 
this species, so that the apex is merely obtuse. 

Specimens examined: 

Exsiccati: Ellis, N. Am. Fungi, 937, under the name Solenia 
viUoaa; Ravenel, Fungi Car. 4: 21. 

France: Loubotis, A. Galzin, 18240, 18241, comm, by H. Bourdot, 
16094 and 15752 respectively. 

Canada: Toronto, J. H. FauU, Univ. Toronto Herb., 640 (in 
Mo. Bot. Card. Herb., 44909). 

Vermont: Middlebury, E. A. Burt, three gatherings. 

New York: Altamont, E. A. Burt; East Galway, E. A. Burt. 
New Jersey: Newfield, Ellis & Harkness, in Elhs, N. Am. Fungi, 
937. 

Virginia: Moimtain I^ake, W. A. MurriU, 403 in part (in Mo. 
Bot. Gard. Herb., 54531). 

South Carolina: H. W. Ravenel, in Bavenel, Fungi Car. 4: 21. 
Florida: Daytonia, R. Thaxter, comm, by Farlow Herb., 234 
(in Mo. Bot. Gard. Herb., 63044). 

Louisiana: St. Martinville, A. B. Langloia, 2998. 

3. S. polyporoidea Peck, Mss. n. sp. 

Solenia viUom Ft. var. polyporoidea Peck, N. Y. State Mus. 
R^t. 41 : 86. 1888. 

Type: in N. Y. State Mus. Herb. 

At first granuliform and distinct, fin^y confluent along the 
sides in contact and forming a more or less connected, reticulate 
layer with the bare wood showing in many little.areas )4~1 mm* 
in diameter; no subiculum present; fructifications pure white, 
sessile, tubular, 700 |i long, 200-300 |t in diameter, about 5 to a 
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Tnm. where confluent, the free surfaces of the extorior clothed 
with weak, matted, hyaline, even hairs up to 30 long by 1 (i in 
diameter; ^ores copious, hyaline, even, sub^obose, slightly 
flattened on one side, 4)-^ X 4-4^ ia. 

Covering areas 3-7 cm. long, cm. broad. 

Oii decorticated, decaying wood of Tmga. Adirondack 
Mountains, New York. 

The hairs on the exterior are like ordinary hyphae of the walls 
and radiate outward only up to 30 rather th^ like the much 
largOT, distinctive, external hairs of C. fasciculata; the cups are 
so firmly grown together that they are more or less mutilated and 
the waUs tom in teasing the fructifications apart with needles 
under the dissecting microscope when immersed in water. This 
species is noteworthy by the confluence of the cups as well as by 
the matted, weak hairs. 

Specimens examined: 

New York: Adirondack Mts., C. H. Peck, type (in N. Y. State 

Mus. Herb.). 

4. S. conferta Burt, n. sp. 

Type: in Mo. Bot. Card. Herb. 

Fructifications crowded, sometimes up to 4 to a mm. and then 
somewhat confluent, cylindric, white with slight creamy tint, 
clothed with slender, appressed, even hairs 75 X |i, sub- 
hyaline, slightly yellowish in preparations stained with eosin; 
basidia simple, 12-15 X 4 ii, with 4 sterigmata; spores white in 
a spore coUection, even, 4-6 X 2-3 (x. 

iVuctifications about 1 mm. high, 200-300 ix in diameter, 
covering areas 10 cm. or more in diameter. 

On rotten wood. Alabama and Missouri. November. 

This qiecies may be only a small-spored form of S. faadculata 
but it seems to me distinct by its fructifications becoming 
densely crowded and somewhat confluent, by the smaller spores, 
and by the hairs being slightly yellowish. It was distributed by 
Ravenel under the name S. viUoea, with the European concept 
of which it does not agree. Where most densely crowded, the 
fructifications shrink apart in drying, showing bare areas of wood 
68 in 8. pdyporoidea from which 8. conferta differs in oblong 
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spores and larger, true, external hairs and less marked confluence 
of fructifications. 

Specimens examined : 

Exsiccati: Ravenel, Fungi Car. 5: 42, imder the name Solenia 
viUosa. 

Alabama: Peters, in Ravenel, Fungi Car. 5: 42. 

Missouri: Meramec Highlands, L. 0. OverhoUs, type (in Mo. 
Bot. Card. Herb., 14505). 

5. S. filicina Peck, N. Y. State Mus. Kept. 28: 52. 1876; 
Sacc. Syll. Fung. 6: 426. 1888. 

An S. viUosa Fr? var., Bourdot & Galzin, Soc. Myc. Fr. Bui. 
26: 225. 1910? 

Type: in N. Y. State Mus. Herb. 

“Cups springing from an ochraceous, white-margined, tomen- 
tose subiculum, elongated, clavate or cylindrical, deflexed, 
clothed with appressed hairs or tomentum, ochraceous; spores 
hyaline, broadly fusiform, containing one or two nuclei,’ ’ even, 
10-11 X 4J/^ (i; basidia simple. 

Fructifications about 250-350 (i in diameter. 

Base of living fern stems. Lake Pleasant, New York. August. 
Peck noted that the basal part of the cups sometimes turns 
brown and shrinks in drying so that they appear stipitate. In 
the course of nearly fifty years, the subiculum and cups have 
become clay color with the margin paler. The hairs clothing the 
fructifications are only very slightly colored, even, flexuous, 
75-85 X 3-3^ ii, tapering to a sharp tip; the spores are not 
curved but straight, with equal sides, tapering to both base and 
apex. 

Specimens examined: 

New York: Lake Pleasant, C. H. Peck, type (in N. Y. State 
Mus. Herb.). 

6. S. Bolphurea Saccardo & Ellis, Michelia 2 : 564. 1882; 
Sacc. Syll. Fung. 6: 426. 1888. 

Type: probably in Saccardo Herb., and N. Y. Bot. Card. Herb. 
Fructifications gregarious, sometimes rather crowded and up 
to 2-3 to a mm., cup-shaped, short-stemmed, sulphur-colored. 
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fading in the herbarium, strigose-pilose, the margin whitish 
fringed; hairs minutely rough, flexuous, 75-90 X pi, sharp- 
pointed; i^res hyaline, even, subglobose, 6-7^ pi in diameter, 
copious. 

Fructifications 250-400 pi in diameter and of about the same 
height. 

On dead places in living trunk of Magnolia glauca. Newfield, 
New Jersey. January and April. Apparently local. 

The specimens which I have seen were collected forty years 
ago and now show only traces of the original color, which is 
noted on the packets as ‘‘yellowish white when fresh, with white 
fringed margin, and disk white or nearly so.” The larger 
globose spores should distinguish this species from Cyphella 
aulphurea and C. laeta. 

Specimens examined: 

New Jersey: Newfield, J. B. Ellia, four gatherings (in N. Y. Bot. 
Card. Herb., Burt Herb., and Mo. Bot. Card. Herb., 61697- 
61700). 

7. S. anomala (Pers.) Fuckel, Symb. Myc., App. 1: 290. 
1872; Fries, Hym. Eur. 596. 1874; Sacc. Syll. Fung. 6: 427. 
1888; Boiurdot & Galzin, Soc. Myc. Fr. Bui. 26: 227. 1910; Rea, 
Brit. Basid. 702. 1922. 

Peziza anomala Persoon, Obs. Myc. 1: 29. 1796; Syn. Fung. 
656. 1801 ; Fries, Syst. Myc. 2: 106. 1823. — P. stipata Persoon, 
Myc. Eur. 1 : 270. 1822. — Solenia ochracea Hoffmann, Deutschl. 
FI. 2 : pi. 8,f. B. 1795 ; Persoon, Syn. Fung. 675. 1801 ; Myc. Eur. 
1:334. 1822; Fries, Syst. Myc. 2: 201. 1823; Hym. Eur. 596. 
1874; Morgan, Cincinnati Soc. Nat. Hist. Jour. 9: 8. 1886; Sacc. 
Syll. Fung. 6: 425. 1888; Karsten, Finska Vet.-Soc. Bidrag 
Natur och Folk 48: 283. 1889; Bouniot & Galzin, loc. cit. — 8. 
anomaloidea Peck, Torr. Bot. Club Bui. 25 : 326. 1898 ; Sacc. Syll. 
Fung. 16: 173. 1902.— S. anomala var. ochracea (Hoffm.) Berk, 
in Rea, he. dt. — An 8. confwa Bresadola, Ann. Myc. 1: 84. 
1903? 

Fructifications drying Dresden brown, snuff-brown, or Rood’s 
brown, turbinate or pyrifo^, crowded or scattered, clothed 
with thick-walled haiA pi in diameter which give their color 
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to the fructifications and at the apex of the fructifications are 
often rough-walled near their tips; hymenium paler, urceolate, 
the margin incurved; basidia simple, with 4 sterigmata; i^res 
hyaline, even, cylindric, curved, 6-11 X IJ^^H i** 
Fructifications in dried condition J^l mm. high, 200-300 pi 
in diameter, where crowded 3-4 to a mm. 

Usually crowded into small areas on pustules or crevices in the 
bark of dead twigs of Aims, Prurnis, Quercm, Betula, Sdlix, etc., 
or covering broad areas of decorticated wood, fewer and more 
scattered when the wood is very rotten. Throughout Emrope, 
Kewfoimdland to Louisiana, westward to Oregon and British 
Columbia, and in Porto Bico. August to May. Common. 

European specimens of S. anomala in the exsiccati cited below 
have somewhat larger spores than those of gatherings from 
eastern United States but do not differ at all from those of the 
extreme West. Those from British Columbia have spores 7-10 X 
4-4^ pi and hairs rough near the tips, agreeing in both respects 
with the Westendorp distribution from Belgium. In one Colo- 
rado and one Montana gathering the spores are 3 pi thick, as in 
those of the Berkeley and the Libert distributions, and in another 
Colorado specimen 3-3^ pi thick as in the Cavara distribution. 
They are 2^ pi thick in two Montana gatherings and in the 
Rabenhorst distribution, although many of the latter are only 
2 pi thick as is the usual thickness of spores of New York and 
New England gatherings. In my opinion these spore differaices 
do not warrant specific distinction, and I doubt furthermore 
whether S. confiisa of Europe, separated from S. anomala on the 
sole ground of spores 7-10 X 2-2)^ pi, is really distinct from the 
lattw. The distributions by Berkeley, Libert, and Cavara are 
true intmnediates. 

Specimens examined: 

Exsiccati: Bartholomew, Fungi Col., 2085, under the name S. 
ochracea; Berkeley, Brit. Fungi, 260; Cavara, Fungi Longo- 
bardiae, 108; Cooke, Fungi Brit., 405, under the name S. 
ochracea; Desmazi^res, Crypt. France, 1059; Ellis, N. Am. 
Fungi, 611, under the name S. ochracea; Reliquiae Farlowianae, 
363; Karsten, Fungi Fenniae Exs., 7; Kimze, Fungi Sel. Exs., 
301; Libert, PI. Crypt. Arduennae, 22/; Rabenhorst, Hwb. 
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Myc., 307; Ravenel, Fungi Car. 4: 7; Saccardo, Myc. Veneta, 
1407, 1408; Sydow, Fungi Exotici, 323; Westendorp, Herb. 
Crypt. Beige, 398. 

Finland: P. Karsten, in Earsten, Fungi Fenniae Exs., 7. 
Sweden: Tyroso, L. RomeU, No. A in part. 

Germany: Dresden, in Rabenhorst, Herb. Myc., 307. 

Austria: Sonntagberg, P. Straoaer (in Mo. Bot. Card. Herb., 
42683). 

Switzerland: G. Winter, in Kunze, Fungi Sel. Exs., 301. 

Italy: Padua, in Cavara, Fungi Longobardiae, 108; in Saccardo, 
Myc. Veneta, 1407, 1408. 

France: in Desmazi^s, Crypt. France, 1059; in Libert, PI. 
Crypt. Arduennae, 227. 

Belgiiun: Bruges, in Westendorp, Herb. Crypt. Beige, 398. 
England: in Berkeley, Brit. Fungi, 260; Shrewsbury, W. Phillips, 
in Cooke, Fungi Brit., 405, imder the name S. ochracea. 
Newfoundland: Bay of Islands, A. C. Waghome (in Mo. Bot. 
Card. Herb., 4601). 

Canada: Ontario, Kenora, A. H. B. BuUer, 559 (in Mo. Bot. 
Card. Herb., 58979); London, J. Dearness, in Bartholomew, 
Fungi Col., 2085, and Sydow, Fungi Exotici, 323. 

Maine: Kittery Point, B. Thaxter & E. A. Burt. 

Vermont: Middlebury, E. A. Burt, three collections. 
Massachusetts: Arlington, E. A. Burt; Cambridge, M. A. Barber; 
Milton, H. Webster, 800; Newton, M. A. Barber (in Mo. Bot. 
Card. Herb., 3913); Sharon, W. G. Farlow (in Mo. Bot. Card. 
Herb., 62749); A. P. D. Piguet, in Reliquiae Farlowianae, 
363. 

New York: Bronx Park, W. A. MurriU (in N. Y. Bot. Gard. 
Herb., and Mo. Bot. Gard. Herb., 61688); Syracuse, A. H. W. 
Povah, 890 (in Mo. Bot. Gard. Herb., 58175); L. M. Under- 
wood (in N. Y. Bot. Gard. Herb., and Mo. Bot. Gard. Herb., 
61690); White Plains, L. M. Underwood (in Mo. Bot. Gard. 
Herb., 61687). 

Pennsylvania: Bethlehem, EUis & Harkness, in Ellis, N. Am. 
Fungi, 611. 

South Carolina: H. W. Bavenel, in Ravenel, Fungi Car. 4: 20. 
Louisiana: St. Martinville^A. B. Langlois. 
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Michigan: Beal, 214, typ® of Solenia anomaUndes (in N. Y. State 
Mus. Herb.). 

Iowa: Webster County, 0. M. Oleson, 44^ Mo. Bot. Card. 
Herb., 14556); Woodbine, Humphrey & Edgerton, comm, by 
C. J. Humphrey, 6510 (in Mo. Bot. Card. Herb., 42920). 
Missouri: Concordia, Demetrio (in Mo. Bot. Card. Herb., 4592); 
Creve Coeur, S. M. Zeller, 1667 (in Mo. Bot. Card. Herb., 
55567). 

Nebraska: Lincoln, L. B. Walker (in Mo. Bot. Card. Herb., 
55016). 

Colorado: Geneva, F. J. Seaver & E. Bethel (in N. Y. Bot. Card. 
Herb., and Mo. Bot. Gard. Herb., 61692) ; Tolland, F. J. Seaver 
& E. Bethel (in N. Y. Bot. Gard. Herb., and Mo. Bot. Gard. 
Herb., 61691). 

Montana: Choteau, J. A. Hughes, comm, by J. R. Weir, 5489 (in 
Mo. Bot. Gard. Herb., 55947); Helena, F. D. Kelsey (in Mo. 
Bot. Gard. Herb., 62750); Missoula, J. R. Weir, 424 (in Mo. 
Bot. Gard. Herb., 22430); Sheridan, Miss Fitch (in N. Y. 
Bot. Gard. Herb., and Mo. Bot. Gard. Herb., 61689). 
Oregon: Corvallis, S. M. Zeller, 2064 (in Mo. Bot. Gard. Herb., 
57504). 

British Columbia: Sidney, J. Macoun, 67 (in Mo. Bot. Gard. 
Herb., 5745); Victoria, J. Macoun, 663 (in Mo. Bot. Gard. 
Herb., 55308). 

Porto Rico: Rio Piedras, J. A. Stevenson & R. C. Rose, 6632 
(in Mo. Bot. Gard. Herb., 55657). 

Jamaica: Chester Vale, W. A. & E. L. MurriU, 347, comm, by 
N. Y. Bot. Gard. Herb. 

8. S. cinerea Burt in Millspaugh & Nuttall, Flora Santa 
Catalina Island, 315. 1922. 

Type: in Field Mus. Nat. Hist. Herb, and Mo. Bot. Gard. 
Herb. 

Fructifications cespitose, 30-100 in dense circular clusters on 
cracks and pustules of the bark, short-stipitate, cylindric-clavate 
or pyriform, pallid neutral gray of Ridgway, minutely hairy, 
the apex obtuse and pore nearly closed; surface hairs colored, 
flexuous, 100 X Zyi (i, paler towards the tips and there rough- 
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walled; basidia simple, 30 X 6 (i, with 4 slender sterigmata; 
spores hyaline, even, cylindric or slightly curved, 7^10 X 4r- 
(*» usually 9 X (*• 

Fructifications 700 (i high, 200-300 |i in diameter. 

On bark of rotting oak. California. May. 

The fructifications are colored like those of S. poriaeformia 
but in other respects are more like S. anomala when growing on 
pustules and crevices of the bark. 

Specimens examined: 

California: Avalon, Santa Catalina Island, L. W. Nuttall, S96, 
type (in Field Mus. Nat. Hist. Herb., and Mo. Bot. Card. 
Herb., 67610). 

9 . S. poriaeformis (Pers.) Fries, Hym. Eur., 597. 1874; 

Winter in Rabenhorst, Krypt.-Fl. 1: 391. 1884; Bourdot & 
Galzin, Soc. Myc. Fr. Bui. 26: 226. 1910. 

Peziza poriaeformis Pers. y of Peziza anomala Pers. Syn. Fung. 
656. 1801. — P.f poriaeformis (Pers.) De Candolle, Fl. France 6: 
26. 1815 ; Fries, Syst. Myc. 2 : 106. 1823. — P. tephrosia Pers. Myc. 
Eur. 1: 271. 1822. — Solenia poriaeformis (DC.) Fuckel, Symb. 
Myc. App. 1 : 290. 1872. — Sacc. Syll. Fung. 6: 428. 1888; Coker, 
Elisha Mitchell. Scientif. Soc. Jour. 36: 161. pi. 16, pi. SO.f. 4 - 6 . 
1921 ; Rea, Brit. Basid. 703. 1922. — An Peziza pruinata Schweinitz, 
Naturforsch. Ges. Leipzig Schrift. 1: 120. 18^? — An P. DaeddUa 
Schweinitz, Am. Phil. Soc. Trans. N. S. 4: 174. 1832? 

Illustrations: Brefeld, Untersuch. Myk. 7: pi. 11, f. 91. 1888; 
Coker, loc. cit. 

Fructifications about 1 mm. high, cinereous, light neutral 
gray or hair-brown, cup-shaped, sessile, hairy, more or less 
crowded, 2-4 to a mm., seated on a grayish mycelium; hymenium 
pale gray, concave; flesh thin, brownish; basidia simple, with 
2-4 sterigmata; spores hyaline, even, subglobose, 4J^J^ X 4J<^- 
5 (1. 

On decaying limbs and logs of frondose species. Europe, New 
Jersey to Alabama, and in Minnesota. April to January. In- 
frequent. 

This species covers small areas 1-3 cm. long by ^1 cm. broad 
on bark of oak, birch, maplS, grape, etc. It has the aspect of a 
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cinereous, crustaceous lichen bearing numerous small apothecia. 
It is distinguished from S. subporia^ormis by larger cups and 
more globose spores. 1 failed to study the authentic specimens 
of Peziza Daedalea Schw. and Penza pruinata Schw. when th^ 
was an opportunity. 

Specimens examined: 

Exsiccati: £11. & £v., N. Am. Fungi, 2317; Jaap, Fungi Sel. 
Exs., 65; Ravenei, Fungi Car. 1: 38, under the name Peziza 
pruinata Schw.; Ravenei, Fungi Car. 1: 37, under the name 
Peziza Ddedalea Schw. 

Sweden: Femsjb, L. RomeU. 

Germany: Brandenburg, in Jaap, Fungi Sel. Exs., 65. 

France: Aveyron, A. Galzin, 1784, comm, by H. Bourdot, 4747. 
New Jersey: Newfield, J. B. Ellis, in Ell. & Ev., N. Am. Fungi, 
2317. 

Maryland: Takoma Park, C. L. Shear, 1087. 

North Carolina: Chapel Hill, W. C. Coker, 4686 (in Mo. Bot. 
Card. Herb., 57331). 

South Carolina: H. W. Ravenei, in Ravenei, Fungi Car. 1: 
37, 38. 

Alabama: Auburn, F. S. Earle (in N. Y. Bot. Card. Herb., and 
Mo. Bot. Gard. Herb., 57330). 

Minnesota: Vermilion Lake, E. W. D. Holway (in U. S. Dept. 
Agr. Herb., Burt Herb., and Mo. Bot. Gard. Herb., 4800), 
and J. C. Arthur, L. H. Bailey & E. W. D. Holway, 8648 (in 
Mo. Bot. Gard. Herb., 4599). 

10. S. subporiaeformis Burt, n. sp. 

Type: in Farlow Herb, and Mo. Bot. Gard. Herb. 
Fructifications spherical, 120-150 |j. in diameter, 4-5 to a mm., 
nearly biuied in the pale neutral gray subiculum, with the white 
mouths and adjacent portion of the wall protruding; mouth about 
60-80 pi in diameter; hymenium black as seen from above, the 
subhymenimn opaque, nearly black; basidia simple, pyriform, 
9-12 X 5-6 pi; spores hyaline, even, flattened on one side, 6-6 
X 3 pi. 

Fructifications in small patches 4x3 cm., 3x2 cm., and 
3 X IM hi the three qiecimensVollectei. 
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On decorticated, very rotten wood. Margarita Island, Vene* 
suda. July. 

This species is closely related to S. poria^ormis, but may be 
distinguished from the latter by smaller, partially buried fructi- 
fications, smaller basidia, and smaller spores of elongated rather 
than subglobose form. It may possibly range farther north into 
the West Indies. 

Specimens examined: 

Venezuela: Margarita Island, A. F. Blakeslee, type (in Farlow 

Herb., and Mo. Bot. Gard. Herb., 56064). 

11. S. endophila (Ces.) Fries, Hym. Eur. 705. 1874; Sacc. 
SyU. Fung. 6: 427. 1888. 

CypheUa endophila Cesati in Rabenhorst, Fungi Eur., 1513, 
with description. 1872; Mattirolo, Accad. Scienze Torino Atti 
22i— pi. 4. 1887. 

Type: type distribution in Rabenhorst, Fungi Eur., 1513. 

Fructifications densely crowded together, curving upward 
from a continuous carpet (often evanescent) of short, sul^rect, 
colored hyphae, furfuraceous-villose, at first whitish, becoming 
ochraceous when old, attenuated towards the base into a short 
stem; the disk rather pale; hairs colored, even, fiexuous, 40-45 
X 3-4)^ (I.; basidia simple, 12-14 X 4)^5 a; spores colored, 
even, 6-7 X 4-5 copious. 

Fructifications 1 mm. long, 200-300 pi in diameter, usually 
somewhat scattered but crowded in some places up to 2-3 to a 
mm. 

On rotten, decorticated wood and bark of Populua and other 
frondose q)ecies. Southern Europe, Maine, Vermont, Florida, 
Colorado, and South America. August to March. Rare. 

A great deal of powdery matter covers the hairy fructification 
and is the cause of its whitish color. S. endophila is readily 
distinguished from our other species by its colored spores. 

Specimens examined: 

Exsiccati: Rabenhorst, Fungi Eur., 1513, type distribution; 

Thdssen, Dec. Fung. Brasilium, 165. 

Italy: Cesati, in Rabenhorst, Fungi Eur., 1513. 

Mabe: Kittery Point, R. ffhaxter, comm, by W. G. Farlow, 1 

(in Mo. Bot. Gard. Herb., 43804). 
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Vermont: Middlebury, E. A. Burt. 

Florida: Palm Beach, R. Tkaxter, comm, by Farlow Herb., 
247 (in Mo. Bot. Gard. Herb., 63046). 

Colorado: Denver, F. J. Seaver & E. Bethel (in N. Y. Bot. Gard. 

Herb., Burt Herb., and Mo. Bot. Gard. Herb., 61695). 
Venezuela: Margarita Island, A. F. Blakeslee, comm, by Farlow 
Herb, (in Mo. Bot. Gard. Herb., 56067). 

Brazil: Rick, in Theissen, Dec. Fung. Brasilium, 165. 

SPECIES IMPERFECTLY KNOWN 

12. S. gracilis Copeland, Ann. Myc. 2 : 508. 1904; Sacc. 
Syll. Fung. 21: 362. 1912. 

“Sparsa; cupulis primo urceolatis, brevissime stipitatis, demum 
cylindraceis, denique late sessilibus, sursum attenuatis, oribus 
incrassatis, integris, glabris, stramineis nitentibus, vel candidis 
et deorsum fuscescentibus, 0.5 mm. altis; sporis globosis, 7.5-8 
diam. 

“Ad lignum putridum Alni. Saratoga.” [California.] 

13. S. Tillosa Fries, Syst. Myc. 2: 200. 1823; Hym. Eur. 596. 
1874; Schweinitz, Am. Phil. Soc. Trans. N. 8. 4: 180. 1832; Sacc. 
Syll. Fimg. 6: 425. 1888. 

Fructifications gregarious, cylindric, villose, white. Related 
to the preceding species {S. Candida, S. fasdculata, S. pollens) 
but a little larger, distinctly villose, by this approaching S. 
ochracea. On fallen rotten wood. 

The above is a translation of the original description, to which 
I have found no distinctive additions from later European 
research. The description is given here because American my- 
cologists have so frequently referred gatherings to S. villosa, a 
species which seems to be imperfectly known in its own country. 

MATRUGHOTIA, MIGROSTROMA, PROTOCORONOSPORA 

Matruchotia variana Boulanger, Rev. Gen. Bot. 5: 401. pi. 
1893; Rev. Myc. 16: 68. pi W-m. 1894. Sacc. SyU. 
Fung. 11: Ilk 1895. 

Under the above name Boulanger described as a new genus 
and new species a fungus of soft cdosisten^y and aspect of the 
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Hyaloatilbeae but having spores borne one or two to a sporophore — 
usually but one. This fimgus appeared in cultures of the bark of 
Pisddia erythrim, used in phannacy and obtained from South 
America northward to Florida. On account of sometimes two 
spores to a spore-bearing cell Boulanger would class Matruchotia 
as a Basidiomycete — ^as an intermediate connecting the Basi- 
diomycetes with the Hyphomycetes and showing their phylo- 
genetic origin from the latter. 

The account and illustrations present Matruchotia as having 
an erect trunk composed of cohering hyphae, branched above, 
and bearing spores along the sides of the trunk and branches 
and at the tips of the final branchlets. 

I am disposed to regard Matruchotia as a genus of the StiUnaceae 
and do not attach great importance to the fact that the spores 
are sometimes in twos. 

The range of Matruchotia is northward to Maine at least and 
on other kinds of wood than Pisddia, for while collecting at Kit- 
tery Point with Professor Thaxter we found plentifully there a 
soft, white, mucedinous fungus which he recognized as Matrucho- 
tia. 

Microstroma Niessl, M^hr. Crypt. FI., 163. 1861; Sacc. Syll. 
Fimg. 4: 9. 1886; Engl. & Prantl, Nat. Pflanzenfam. (1:1**): 
105. 1898. 

This genus is represented in North America by M. aUms, M. 
Juglandis, M. Imcosporum, M. americanorum, and M. ingainicola. 
The more frequent species occur as small white patches on living 
leaves of Carya, Juglans, Quercus, etc. Some authors have re- 
ferred Microstroma to the Basidiomycetes on account of several 
spores being produced at the apex of the spore-bearing cell. R. 
Maire, Rec. publ. Occ. Jubil6 sc. Prof. Le Moimier 131-139. 
1913, concludes that Mkrostroma is not a Basidiomycete but 
one of the Melanconieae. 

Protocoronospora Atkinson & Edgerton, Jour. Myc. 13: 186. 
1907; Sacc. Syll. Fung. 21: 421. 1912; Wolf, Elisha Mitchell 
Scientif. Soc. Jour. 36 ; 82. 1920. 

The type species, Protocoronospora nigricans Atk. & Edg., is 
a virulent parasite on all parts above ground, including the pods, 
of Ftcta saiiva and F. viUosq. Protocoronospora was proposed as 
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a genus of the Thelephoraceae because the spores are borne in a 
whorl at the apex of the spore-bearing cell. Wolf, loc. cit., has 
presented the morphology and development of P. nigricans and 
concludes that Protocoronospora is not a Basidiomycete but one 
of the Melanconieae, a conclusion in which I concur. 

ASTEROSTROMA 

Asteroatroma Massee, Linn. Soc. Bot. Jour. 25: 154. pi. Jfi, f. 
8, 9. 1889 ; Sacc. Syll. Fung. 9: 236. 1891 ; Engl. & Prantl, Nat. 
Pflanzenfam. (1:1**): 122. 1898; Bourdot & Galzin, Soc. Myc. 
Fr. Bui. 36: 44. 1920. 

Fructifications resupinate, effused, dry, composed of loosely 
interwoven hyphae, some of which terminate in brown, stellate 
organs composed of slender rays; basidia simple, with 2-4 sterig- 
mata; spores hyaline. 

The species of Aateroatroma are likely to be referred to CorH- 
cium unless sections are examined. In sections the brown, stellate 
organs are conspicuous when viewed with the microscope and 
sharply separate Aateroatroma from other resupinate thelephora- 
ceous fungi. Similar organs occur, however, in Aateroibn of 
the Hydnaceae and in a species of Lachnocladium. 


Key to the Species 

No colored hyphae present in the subicnlum 1 

Some colored hyphae in subiculum 6, A» ochrodnma 

1. Spores becoming echinulate 2 

1. Spores even 3 

2. Stellate organs with unbranched rays as a rule 1. A. cervieolor 

2. Many stellate organs have some rays branched A. museieolum 

3. Hymenium drying whitish; no cystidia; rays 3^*4^ m in diam- 
eter 3. A. hicoiar 

3. like A. fncolor except that rays up to 130 X 9 m protrude beyond 

hymenium, like setae 4, A. spinifenm 

3. Stellate organs have notably long, slender rays up to 100-150 X 

3-3^ m; fructification not spongy 5. A. graciU 


1. Asteroatroma cervicolor (Berk. & Curtis) Massee, Linn. 
Soc. Bot. Jour. 25: 155. 1889; Sacc. Syll. Fung. 9: 237. 1891; 
Bourdot & Galzin, Soc. Myc. IV. Bui. 36: 44. 1920. 

Cortidum cervicolor Berk. & Curtis, Grevillea 1: 179. 1873; 
Sacc. Syll. Fung. 6: 621. 1888 . — Aateroatroma corticola Massee, 
Linn. Soc. Bot. Jour. 25: 155. 18S9; Sac^. Syll. Fung. 9: 236. 
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1891.— A. aJbido-carneum Massee, Linn. Soc. Bot. Jour. 25: 
155. pi. 4^./. 8, P. 1889. NotT'Aelep^aal&ulO'cameaSchweinitz, 
Am. PhU. Soc. Trans. N. S. 4 : 169. 1832. — A. palMdum Morgan, 
Cincinnati Soc. Nat. Hist. Jour. 18 : 38. pi. l, f. 6. 1895; Sacc. 
SyU. Fung. 14 : 223. 1899. 

Type: in Kew Herb, and Curtis Herb. 

Fractification effused, thin, spongy, dry, avellaneous to cin- 
namon-drab within, the margin fibriUose-floccose, paler; hymen- 
ium even, pulvmilent, becoming pallid where well-fruited; 
structiu^ in section 150-300 |t thick, composed of thin-walled, 
loosely arranged, hyaline hyphae 2-2^ ii in diameter and of 
con^icuous, colored, thick-walled, rigid, stellate organs with 3-7, 
usually about 5, unbranched rays 15-60 (i. long and 3-3^^ (t. in 
diameter, distributed throughout the fructification; cystidia 
(gloeocystidia?) fusoid, often sharp-pointed, not incrusted, 30-45 
X 8-12 (1, protruding up to 25 ;i. above the basidia; basidia simple, 
with 4 sterigmata; spores white in spore collections, spherical, 
becoming echinulate, with the spore body 4-5 in diameter. 

On deca3dng wood, earth, and on outside of a flower pot. 
Canada to Louisiana, in Washington, California, Mexico, West 
Indies, and Japan. July to March. Widely distributed but not 
abundant. 

The color of this species varies somewhat with the presence 
and degree of development of the hymenium; young fructifica- 
tions still lacking basidia or with only few scattered basidia have 
a tawny color due to the numerous colored stellate bodies which 
are present in the surface of the fructification. As the hymenium 
becomes continuous in patches or over the whole surface it con- 
ceals the stellate organs and shows as a whitish or pallid pellicle 
in the regions where developed, with comparatively few colored 
rays protruding through it. The type specimen of A. pallidum 
has the hymenium fully developed. Under my method of stain- 
ing sections with eosin and then preserving in glycerine mounts, 
the fusoid organs in the hymenium are what 1 understand as non- 
incrusted cystidia containing little granular matter, a great deal 
of cell sap, and with such thin walls that they collapse in the 
glycerine prq)arations. Bourdot has a special reagent and method 
which he employs a9a test for gloeocystidia, and he has decided 
that these organs are gloeoc3r8tidia. 



[Vot. 11 

30 ANNALS OF THE HISSOUBI BOTANICAL GARDEN 

The specimens of A. ochroleuca Bres. from France, communi- 
cated by Bourdot, seem to me specifically distinct from our A. 
cervicolw by their lack of the continuous, whitish hymenial 
pellicle and the abundant rays in the hymenial surface being 
well branched so that very many of them resemble antlers rather 
than stellate organs. 

Specimens examined: 

Exsiccati: Ravenel, Fungi Am., 228, under the name Corticium 
cervicolor; Ravenel, Fungi Car. 4; 14, type distribution of Aster- 
oitrorm aUxiAo-carneum Massee, imder the name Corticium 
aUndo-cameum but not the species of Schweinitz. 

Canada: St. Lawrence Valley, J. Macoun, 18. 

New Hampshire: Chocorua, E. A. Burt, two collections; W. G. 
Farlow, Sa, Sb, an unnumbered specimen in Burt Herb., and 
S, 3, 156 and an unnumbered specimen (in Mo. Bot. Card. 
Herb., 55601, 55602, 55246, and 6883 respectively). 
Massachusetts: Belmont, W. G. Farlow. 

New York: Albany, H. D. House & J. Rubinger (in N. Y. State 
Mus. Herb., and Mo. Bot. Card. Herb., 6327); East Galway, 
E. A. Burt. 

Pennsylvania: Bethlehem, Schweinitz (in Herb. Schweinitz 
under the names Thekphora reticukUa and Thelephora moUis). 
District of Columbia: Washington, J. R. Weir, 19741 (in Mo. 
Bot. Gard. Herb., 59167). 

South Carolina: H. W. Ravenel, in Ravenel, Fungi Car. 4: 14. 
Georgia: Darien, H. W. Ravenel, in Ravenel, Fungi Am., 228. 
Florida: W. W. Calkins, 160, comm, by W. G. Farlow (in Mo. 
Bot. Gard. Herb., 44635); Cutler Hammock, W. A. MurriU, 
86 (in N. Y. Bot. Gard. Herb., and Mo. Bot. Gard. Herb., 
62104). 

Alabama: Peters, type of Corticium cervicolor (in Curtis Herb., 
4026, and Kew Herb.); Montgomery County, R. P. Burke, 110 
and 311 (in Mo. Bot. Gard. Herb., 16896 and 57185 respective- 
ly)- 

Louisiana: St. Martinville, A. B. Langlois, cx, 1948, ISOS (in 
Burt Herb., Lloyd Herb., 3144, and Mo. Bot. Gard. He^., 
55621). ^ 

Ohio: Cincinnati, C. G. Lloyd. 



i«a4] 

BUKIV— THE THEIiEFHORA.CEA.B OF NORTH AMERICA. XIII 31 

Idaho: Priest River, J. R. Weir, 581 (in Mo. Bot. Card. Herb., 
63172). 

Washington: Hoquiom, C. J. Humphrey, 6411. 

California: A. J. McCleUdtie, type of Asterostroma paUidum (in 
Kew Herb., and Mo. Bot. Card. Herb., 4792). 

Mexico: Xuchiles, near Cordoba, W. A. & E. L. MurriU, li06, 
ISIS, comm, by N. Y. Bot. Card. Herb, (in Mo. Bot. Card. 
Herb., 54593 and 54594 respectively); near Cuernavaca, 
W. A. & E. L. Murrill, 616, comm, by N. Y. Bot. Card. Herb, 
(in Mo. Bot. Card. Herb., 54517); Jalapa, W. A. & E. L. 
MurriU, 300, comm, by N. Y. Bot. Card. Herb, (in Mo. Bot. 
Card. Herb., 54444). 

Porto Rico: Central Alianga, J. A. Stevenson, 6071 (in Mo. Bot. 
Card. Herb., 54684) ; Rio Piedras, comm, by Mrs. F. W. Patter- 
son. 

Japan: Awaji, Mt. Mikiuna, A. Yasuda, 38 (in Mo. Bot. Card. 
Herb., 56170). 

2. A. moscicolum (Berk. & Curtis) Massee, Linn. Soc. Bot. 
Jour. 25: 155. 1889. 

Hymenochaete muscicola Berk. & Curtis, Linn. Soc. Bot. Jour. 
10: 334. 1868; Sacc. Syll. Fung. 6: 602. 1888. 

Type: in Kew Herb, and Curtis Herb. 

Fructification broadly effused, thin, spongy, dry, wood-brown 
of Ridgway, the margin narrow, whitish; hymenium concolorous 
with the subiculum or but slightly paler, even; in structure in 
section 300-400 thick, composed of thin-walled, loosely arranged 
hyaline hyphae and of very numerous, colored, stellate organs 
with 3-9 rays, the rays about 30-45 X 3-4)^ (i, sometimes 
unbranched but many branched, becoming smaller and more 
branched towards, and in, the hymenium and bearing secondary 
whorls of small branches or with 2 stellate organs connected by 
a diort, thick axis; cystidia few, not incrusted, 6 in diameter, 
protruding up to 27 |i, tapering to a sharp point; spores hyaline, 
spherical, echinulate, the body 5-7 in diameter, the spines 
numerous, close together, very distinct. 

Fructifications up to 7 x 4 cm. when well developed. 

On dead branches of trees scovered with moss, on cocoanut 
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petioles, and on rotting wood. West Virginia, Arkansas, Louisi- 
ana, and the West Indies. July to December. 

A. rmtsdcolum has so many tough, stellate organs that it is 
not easy to cut sections free hand which are thin enough to.show 
clearly the details of the hymenium; it differs in this respect 
from A. cervicolor and also by the very numerous, branched rays 
and the thicker-walled spores covered with stouter and more 
numerous spines. 

Specimens examined: 

West Virginia: Eglon, C. G. Lloyd, 1457 (in Mo. Bot. Card. 
Herb., 55611). 

Louisiana: Dr. Hale (under the name Stereum Halei in Kew 
Herb, and Curtis Herb., 3660); St. Martinville, A. B. Langloie, 

ms. 

Arkansas: Fordyce, C. J. Humphrey, 26S0 (in Mo. Bot. Card. 
Herb., 11952). 

Cuba: C. Wright, 2BS, type of Hymenochaete muedcola (in Kew 
Herb, and Curtis Herb.); Ceballos, C. J. Humphrey, 2679 
(in Mo. Bot. Card. Herb., 14841); Habana Province, Fecha, 
F. S. Earle, 141- 

Grenada: Grand Etang, R. Thaxter, comm, by W. G. Farlow, 15. 

3. A. bicolor Ellis & Everhart, Acad. Nat. Sci. Philadelphia 
Proc. 1893 : 441. 1893; Sacc. Syll. Fimg. 11; 128. 1895. 

Type: in N. Y. Bot. Gard. Herb., U. S. Dept. Agr. Herb., 
and Burt Herb. 

Effused, thin, avellaneous when fresh, the hymenium beconoing 
whitish in the herbarium, the margin thin, cobwebby; in structure 
in section 200-300 |x thick, composed of loosely arranged, hyaline 
hyphae 2-2)4 v- “i diameter and of rather scattered — ^not crowded 
— colored, stellate organs with unbranched rays 45-120 long, 
3)4~^H diameter; no cystidia; basidia with 4 sterigmata; 
spores white in a i^ore collection, even, globose, apiculate at 
the base, 5-7 (i in diameter. 

Fructifications 1-6 cm. long, 1-4 cm. broad. 

On rotten wood of both frondose and coniferous species but 
more abundant on the latter. New York to Louisiana and west- 
ward to British Columbia. Augfist to November. 
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Specim^ of A. bicolor acquire in the herbarium the whitish 
hymenium of a well>fruited A. cenicolor from which they are 
only distinguishable by the even spores and the absence of 
csrstidia. On the basis of the similar spores, I formerly referred 
to A. bicolor a small specimen collect^ in Sweden by Romell. 
Bourdot has recently sent to me from France sev^^ specimens, 
published by him under the name A. laxum Bres., which are 
identical in structure with the specimen from Romell and con- 
stancy distinct from our A. bicolor by having occasional cystidia 
and stellate organs with branched rays— so conspicuously 
branched in the hymenium as to approach antler form. 

Specimens examined: 

New York: Floodwood, E. A. Burt. 

Delaware: Wilmington, Commons, SS66, type (in N. Y. Bot. 

Card. Herb., U. S. Dept. Agr. Herb., and Burt Herb.). 
Maryland: Glen Sligo, C. L. Shear, II 4 I. 

Louisiana: St. Martinville, A. B. Langloia, ac. 

Kentucky: Crittenden, C. G. Lloyd (in Lloyd Herb., 1401, 1425, 
and Mo. Bot. Card. Herb., 55616 and 55617 respectively). 
Illinois: Christopher, C. J. Humphrey, 1991 (in Mo. Bot. Card. 
Herb., 59018). 

British Columbia: Kootenai Mts., near Salmo, J. R. Weir, 464 , 
495, 620, 641 (in Mo. Bot. Gard. Herb., 13274, 21977, 19438, 
and 3774 respectively). 

4. A. spinifemm Burt, n. sp. 

Type: in Mo. Bot. Gard. Herb. 

Fractifications effused, with the subiculum avellaneous and 
the hymenium pale pinkish buff; in structure 300-350 u thick, 
with hyphae hyaline, arranged longitudinally along the sub- 
stratum and passing into a loosely arranged layer and becoming 
intmnixed with the colored, stellate organs; stellate organs not 
doisdy crowded together, with unbranched rays 50-90 X 6-7 v. 
usually, but next to the hymenium having rays perpendicular 
to the latter, largw than the other rays, up to 130 X 9 (i, and 
protruding beyond the basidia up to 110 vi, like setae; cystidia 
not incrusted, 25 X 5 pi, sparingly present; spores hyaline, even, 
subg^obose, 5^ pi in diameten 
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Fructifications up to 4 cm. long, 2 cm. broad. 

On rotten wood. Porto Rico. July. 

This species is related to A. hkohr but is distinct from the 
latter and noteworthy by the very large, unsymmetrical, seta- 
like rays which stand out above the general level of the hymenium. 
The occasional cystidia are an additional separating character. 

Specimens examined: 

Porto Rico: Rio Piedras, J. A. Stevenson, 6679, type (in Mo. 

Bot. Gard. Herb., 13416). 

5. A. gracile Burt, n. sp. 

Type: in Mo. Bot. Gard. Herb. 

Fructifications effused, very thin, cobwebby, delicate, with 
the subiculum light drab and the hymenium pale olive-buff, 
not continuous but with the basidia in cliisters; in structure 150 

thick, with hyphae loosely arranged, hyaline, 2-2)^ (i in diam- 
eter, and with colored, stellate organs with central body 6 a 
diameter and very slender, unbranched rays up to 100-150 X 
3-3 |t, often protruding beyond the hymenium up to 45 a; 
cystidia munerous, not incrusted, fusoid, 30 x 8 tf.] basidia 
15 X 6 (i; spores hyaline, even, spherical, 6 (i. in diameter. 

Fructifications )^-l cm. in diameter. 

On very rotten, frondose wood. Alabama. October. 

The small gray fructifications of A. gracile have the aspect of 
a delicate, cobwebby Hyphomycete rather than the more compact, 
spongy structure of other species of this genus. The long, slender 
rays of the stellate organs and the cystidia are also distinctive. 

Specimens examined: 

Alabama: Montgornwy Coimty, R. P. Burke, 409, type (in 

Mo. Bot. Gard. Herb., 57202). 

6. A. ochrostroma Burt, n. sp. 

Type: in Mo. Bot. Gard. Herb., and Farlow Herb, probably. 

Fructification effused, dry, felty, ochraceous tawny, with 
surface becoming shallowly granular in fruiting; in structxire 
200-300 |i thick, composed of both hyaline, thin-walled, flaccid 
hyphae 2 a in diameter, and of,some ochraceous, stiff, thick- 
wsUed hyphae 2 a in diameter, and of ^%ry numerous, densely 
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crowded stdlate organs of varying size; stellate organs with 
unbranched rays 20-60 X 3-6 |i which protrude beyond the 
hymenium in such great numbers and so crowded as to nearly 
conceal the basidia; no cystidia foimd; basidia simple, 10 X 6 I*, 
with 4 sterigmata, but few basidia found; floating spores in each 
preparation are hyaline, even, 4-4^ X 3 (i, neither copious nor 
seen attached to basidia. 

Fructifications 1-1}4 i^m. long, about mm. broad. 

On bark and decorticated wood of A&tes. New Hampshire. 
September. 

A. ochroatroma differs from all other species of Asterostroma 
known to me by the presence in its subiculum of some slender, 
rigid, thick-walled hyphae of the same diameter as the iisual, 
thin-walled hyphae but of the same color as the stellate organs. 
I find these colored hyphae more abundant in the sterile portions 
of the fructification; they have bleached in sections preserved 
for several years in glycerine mounts. The stellate organs are 
more numerous than in any other of our species and prevent 
cutting satisfactorily thin sections of the hymenium by free hand. 
Some hyaline, even spores 4r4)^ X 3 |i were found floating in 
each preparation but not abundantly and are probably the 
spores of this species. 

Specimens examined: 

New Hampshire: Crystal Cascade, White Mts., W. G. Farlow, 

1, type (in Mo. Bot. Card. Herb., 55578). 

{To be continued) 
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Explanation op Plate 

PLATE 1 

Fig. 1. CladoderrU dendritica, a, showing upper side, collected in Cuba by 
W. A. A E. L. Murrill, 136; 6, showing ribbed nymenium, collected in Colombia by 
W. D. Denton. 

Fig. 2. C. flaridana» Part of type, showing warts of hymenium, collected in 
Florida. 

Fig. 8 . Skepperia ipathvlaria. After Patouillard. 

Fig. 4. Hy^yssua Mantagnei. a, collected in Bolivia by A. M. Bang; h, col- 
lected in Honduras by P. WiLson. 

Fig. 6. CymateUa pulveruknta, o. piece of wood bearing several fructifications; 
5, 2 fructifications seen from imder (hymenial) side, magnified, collected in Porto 
Rico by F. L. Stevens, 1358. 

Fig. 6. C. minima. After Patouillard. 

Fig. 7. Cytidia floccuknta. Collected in Montana by Mrs. L. A. Fitch. 

Fig. 8. C. Bolicina. Showing both young, pezisoid and expanded fructifications, 
collected in Canada by J. Macoun. 

Fig. 9 . C. trmeUoaa, Collected in Louisiana by A. B. Langlois, 2620. 





SOME WOOD-DESTROYING FUNGI OF JAVA 
EDWARD ANGUS BURT 

Myeoiogiti and lAbrarian to tho Mitaouri Botanical Gordon 
Frcfcaoor in the Henry Shaw School of Botany of 
Waakingfon UnweroUy 

In the summeF of 1921, Dr. Carl Hartley seat to me from 
Buitenzorg a package of specimens of the higher fungi, of q)ecie8 
which he had observed to be destructive to timber of Java. My 
study in the determination of these specimens has shown that 
smne of the species have a taxonomic intoest in addition to their 
economic importance, the latter falling in the field of Dr. Hartley 
for tended consideration. 

The following species were received: — 

POLYPORACXAB 

Femes Eorthalsii (L4v.) Cooke, as undo^tood by Bresadola, 
Hedwigia 51: 312. 1912. 

Butt rot on living Castanea argentea, West Java, C. Hartley 
(in Mo. Bot. Card. Herb., 69493). 

Common on living Castanea, Tjiboda, West Java, C. Hartley 
(in Mo. Bot. Card. Herb., 59491). 

Femes pectinatos (El.) Cooke. 

Parasitic on TaberruieniorUana ephaerocarpa, Madjokerto, 
East Java, C. Hartley & B. D. Bands (in Mo. Bot. Card. Herb., 
59510). 

Femes velutinesus Hutchins in Lloyd, Myc. Writ. 4: Syn. 
Fomes 260. f. 699. 1915. 

On dead kom%a. West Java, C. Hartley (in Mo. Bot. Card. 
Herb., 59507). 

This species is suggestive of Polyporus gUvus in aspect and 
coloration and presence of setae in the hymenium but has colored 
q>ore8 5 X 4 |i and the tubes in two strata. 

Femes (Ganedenna) applanatos Fr. 

On stump of Acacia decurrens, Buitenzorg, Java, C. Hartley 
(in Mo. Bot. Card. Herb., 59504). 

Peljstlctns elenfatas (Berk.) Fr. 
lasoed Jidy 26, 1624. 

▲vii. Mo. Bov. Tot*. 11, 1M4 o 
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On dead Quercua pseitd(HnoUucca, altitude 5000 ft., West Java, 
C. Hartley (in Mo. Bot. Card. Herb., 59505). 

Polystictus nothopus L4v. in Sacc. Syll. Fung. 6: 233. 1888. 

Plate 2, fig. 1. 

Polyporua notopua L4veill4, Ann. Sci. Nat. Bot. III. 2: 194. 
1844. 

On dead Vemonia arborea, altitude 4500 ft., West Java, C. 
Hartley (in Mo. Bot. Card. Herb., 59515). 

This species was described by Ldveill6 as follows: — 

“Pileo duro suborbiculari, subvelutino obsolete zonato, poris 
inconspicuis rotundis fuscis, stipite dorsal! brevi obliquo sursum 
attenuato pileo concolori. 

“ — Hab. Java, ad truncos. 

"Polyporua proboaddeua Junghuhn (herb. Lugd. Batav.). 

“Chapeau petit, presque ligneux, large de 4 ^ 6 millimetres, 
tr^s curieux, parce que le p^dicule nait A peu prAs A la partie 
moyenne de la face supArieure du chapeau, et se dirige oblique- 
ment en haut et en arriAre pour se fixer; la couche de pores 
regarde, malgrA cette disposition, vers la terre. ” 

Judging by the specimens received, the pile! are gregarious, 
very small, conical, pendant, dorsally attached, either centrally 
or somewhat obliquely, 4-10 mm. broad, 3-4 mm. thick from 
point of attachment to the mouth of the pores; the surface 
cinnamon-buff of Ridgway, sericeous to subvelutinous, obscurely 
zonate; the margin thin, entire usually, slightly lobed in one 
instance; context light buff, woody; tubes 150 |j. long, mouths 
cinnamon-buff, angular, about 10 to a mm.; basidia simple, 
pyriform, X 3)^-4 it; spores hyaline, even, 4 x 3-3^ n; 
no seta, cystidia, hyphal fascicles, nor gloeocystidia. Xantho~ 
chroua opiathopua Patouillard, Bull. Mus. Hist. Nat. 29: 336. 
1923, from Annam, should be compared with P. nothopua. 

Polystictus spadiceus (Jimgh.) Cooke. 

On dead AUingia excelaa, West Java, C. Hartley (in Mo. Bot. 
Card. Herb., 59512). 

Poria meduUa-panis Pers. 

On stump, West Java, C. Hartley (in Mo. Bot. Card. Herb., 
59505). 

The (^ecimens are broadly resupihate an<^ stratose but infested 
by a Hyphomycete and sterile. 
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Poiia sp. 

On dead Vemonia mhorea, altitude 4500 ft., West Java, C. 
Hartley (in Mo. Bot. Card. Herb., 59506). 

The fructification is resupinate on a rotten limb, and covering 
an area 10 cm. long, 2-Z}4 cni. broad, between warm buff and 
antimony yellow of Ridgway in dry condition; pores with mouths 
angular, about 4 to a mm. The hymenimn is deteriorated and 
shows neither basidia nor spores. 

Trametes corrugata (Pers.) Bres. 

Polystictus Persoonii Cooke. 

On living Hevea braaUierma, Buitenzorg, Java, R. D. Banda, 
192 (in Mo. Bot. Card. Herb., 59497). 

HYDNAGEAE 

Hydnum obrutans Burt, n. sp. Plate 2, fig. 2. 

Type: in Mo. Bot. Card. Herb. 

Fructification resupinate, long and widely effused, not 8q}arable, 
white, becoming up to 2)^ cm. thick by the older teeth becoming 
buried and grown together under those of more recent formation, 
soft and easily sectioned when moistened; teeth white, cylindrio, 
subulate, oblique, nearly parallel with the substratum, free 
portion 1-2 mm. long, about 3-4 to a mm.; no setae, cystidia, 
nor gloeocystidia; basidia simple; spores hyaline, even, globose, 
4)^ in diameter, copious. 

Fructifications large; fragments fractured on all sides, up to 
10 cm. long, 2]^ cm. wide, 5 mm.-2)^ cm. thick; teeth about 
200-250 (i in ^ameter. 

Causing heart rot of living trunks of Quercua Etp., 4500 ft. 
altitude. West Java, C. Hartley, type (in Mo. Bot. Card. Herb., 
59520). 

This species is noteworthy by its parasitic nature, great thick- 
ness attained through consolidation together of the bmied teeth 
comparable with that of the tubes of a Fomea, white color, and 
fracturing into chalk-like masses when dry but soft and not truly 
fleshy nor calcareous when mobtened. 

THELEPHORACBAB 

Stereum obsctirans Bint, b. sjp. 

Type: in Mo. Bdl. Card. Herb. 


Plate 2, fig. 3. 
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Pileus coriaceous, ri^d, thin, broadly wedge-shaped to dimidi- 
ate, sessile, tapering to a point of attachment, the upper surface 
tawny olive of Ridgway, somewhat radiately rugose, ^ort tomen- 
tose, with the tomentum disappearing more or less near the margin 
in narrow zones and there showing the pallid quaker drab surface 
of the bared areas, the margin more or less lobed; in structure 
800 (X thick, with the intermediate layer composed of densdy 
and longitudinally arranged, slightly colored hyphae, and bordered 
on the upper side by a broad dark zone which bears the tomentum 
of the covering; hymenium glabrous, pallid quaker drab, blacken- 
ing when sections are treated with dilute potassic hydrate; no 
setae, cystidia, nor gloeocystidia; no spores found. 

Pilei 4-5 cm. long, 5-6 cm. broad. 

On dead wood, Tjibodas, West Java, R. D. Bands, comm, 
by C. Hartley, type (in Mo. Bot. Card. Herb., 59518). 

The two pilei received have had the marginal portions broken 
away near the point of attachment but lead me to believe that 
they were not connected with a reflexed portion nor umbonato- 
sessile. The hymenium, margin, and some zones of the uppra 
surface of the pileus are tinged with pallid quaker gray of Ridg- 
way, i. e., livid like the hydrogen arsenide flame. In lactic acid 
mount the sections show their hyphae to be somewhat rough- 
walled, as though resinous incrusted — especially so the tom^tum 
on surface of pileus, the dark zone bearing the tomentum, and 
the hymenimn; dilute potassic hydrate blackens all the incrusting 
matter and also the contents of many h 3 rphae. I have observed 
similar incrusting matter and color changes in no species studied 
by me heretofore. 

Hymenochaete nigricans (L4v.) Pat. 

On dead AUingia excdsa, altitude 4000 ft., West Java, C. 
Hartley (in Mo. Bot. Card. Herb., 58683). 

Aleurodiscus acerinus (Pers.) v. H6hn. & litsch. 

On living Theiduroma excelea, Buitenzorg, C. Hartley (in Mo. 
Bot. Card. Herb.). 

TREMELLACEAE 

Heterochaete tennicula (L4v.) Pat. 

On dead Arikakadoea sp., altitude 5000 ft.. West Java, C. 
Hartley (in Mo. Bot. Card. Herb., 58684). 
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Protomerolios javeiisii Burt, n. sp. Plate 2, fig. 4. 

Type: in Mo. Bot. Gard. Herb. 

Fructifications resupinate, ^used in elongated patches, 
coriaceous, separable when moist, drying tawny olive of Ridgway, 
and showing under the microscope an imperfectly porose surface 
with thin irregular folds and dissepiments somewhat lacerate; 
pores angular, sinuose, shallow, about 60 deep, about 10 to a 
mm., sometimes elongated laterally and divided by cross parti- 
tions into smaller, equal, angular pits or pores; in structure about 
400 (ik thick, composed of densely interwoven, slightly colored, 
non-incrusted, thick-walled hyphae 2 ;i in diameter; basidia 
pyriform, longitudinally cruciately septate, 12-18 x 6-7 ii; spores 
simple, hyaline, even, curved, 15 X 4 (i, but few found. 

Fructifications up to 5 cm. long, 2-3 cm. wide, about ^ mm. 
thick. 

On dead, rotten limbs of Caatanea argentea, 5000 ft. altitude. 
West Java, C. Hartley, type (in Mo. Bot. Card. Herb., 59516). 

Other species of ProUmerulius are P. braeUienm A. M6ller 
and P. Farlomi Burt — the first from Brazil and the second 
from New Hampshire. The occurrence of these 3 species at such 
great distances apart is remarkable. 

A mycelium causing a locally destructive root-rot of teak was 
also received, but I could detect no fructifications by which it 
might be identified. 

On roots of teak, Teclonia grandia, East Java, C. Hartley (in 
Mo. Bot. Gard. Herb., 59521). 
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Explanation of Plate 
PLATE 2 

Fig. 1. PolystiduB noihajm from specimens collected by C. Hartley, X 2. Three 
fructifications showing upper surface, a; h, another fructification showing under 
side and pores; e, a fructification divided longitudinally to show the interior and 
depth of the tubes. 

Fig. 2. Hydnum dbnUans. Portion of the type specimen showing the teeth, 
X 2, a; diagram of part of vertical longitudinal section, X 10, showing free portions 
of the teeth borne on stratified buried teeth, b; three spores, s, X 750. 

Fig. 3. Stereum obacurana. Two pilei of type specimen showing upper surface, 
natural size. 

Fig. 4. Protomeruliua jaaanaia. Part of type specimen showing hymenial folds 
and pits, X 2, a; vertical section of fructification showing hymenial folds or dissepi- 
ments, d, and pits or pores, p, X 00. The basidia are the 2-11 small, dark, clavate 
organs near the bottom of each pit. Two basidia, X 750, b; two spores, X 750, t . 
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STUDIES IN THE PHYSIOLOGY OF THE FUNGI. 


XVII. Tbb Growth of Certain Wood-Dbstrotino Fungi 
IN Reiation to the H-Ion Concentration 
OF THE Media' 

F. 8. WOLPERT 

Formerly Rufus /. Ladeland FeUow in the Hsnry Shaw School of Botany of 
Washington University 

Chairman of ihs Botany Dtpartment, The Principia, St. Louis 

Introduction 

That wood-destroying fungi grow more favorably upon sub- 
stances acid in reaction has been appreciated by many students 
who have given attention to the biology of these organisms. 
Investigations in this field have received a marked impetus from 
the recently perfected methods for determining the hydrogen-ion 
concentration of solutions. Webb (’19, ’21) has given many 
interesting data upon the effect of hydrogen-ion concentration 
upon spore germination, while other investigators from this 
laboratory and those from other laboratories have worked upon 
the relationships of hydrogen-ion concentration of the medium 
to the mycelial growth of some of the Agaricalea. 

However, since this order of the fungi contains such a large 
number of wood-destroying species, and because increased 
knowledge of their biology leads to better methods of combating 
their spread and ravages, through improved methods of preserva- 
tion from a practical as well as from an. academic standpoint, 
it seems advisable to make a more detailed study of the following 
questions: What hydrogen-ion concentration will inhibit mycelial 
growth of these fungi? How do these fimgi react to hydrogen- 
ion concentration in diffwent types of media and at different 
temperatures? Is growth always inhibited by an alkaline solu- 

> All invvstigAtion carried out at the Mtaeouri Botanical Garden in the Graduate 
Laboratory of the Henry Shaw School of Botany of Washington University, and 
submitted as a thesis in partial fulfillment of the requirements for the degree of 
doctor of philosoidiy in the Henry Shaw School of Botany of Washington Unirersity. 

(48) 
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tion? What are the changes in the hydrogen-ion concentration 
of the substratum caused by mycelial growth? The present 
paper attempts to answer these questions as completely as the 
available time would allow. 

Historical Review 

Tubeuf (’03) found that NaH«P 04 in solution supported 
mycelial growth of Merulius lacrymana, while NaiHPOi and 
NatPOi did not. Similar results were obtained with the acid 
and alkaline phosphate salts of potassium and ammonium. 
As the monobasic salts are acid and the dibasic and tribasic salts 
are alkaline, it is concluded that growth is inhibited in alkaline 
solutions but not in acid solutions. 

Rumbold (’08) was the first to determine the inability of the 
Agaricalea as a group to grow upon alkaline media. The acidity 
of separate portions of 5.0 per cent gelatine and 0.5 per cent 
malt extract solution was so adjusted that solution 1 reacted 
red to litmus paper; solution 2, red- violet; solution 3, violet; 
solution 4, blue- violet; and solution 5, blue. Fifteen species of 
Agaricalea including SchitophyUum commune, Lenzitea aepiaria, 
Pholiota adipoaa, and ArmiMaria mellea grew extensively in solu- 
tions 1 and 2, somewhat less in solution 3, still less in solution 4, 
and not at all in solution 5. Solutions 1, 2, and 3 were considered 
by her to be acid; solution 4, neutral or very slightly alkaline; 
and solution 5, distinctly alkaline. It is known that litmus gives 
a positive red color in solutions which have an active acidity of 
Ph 5.0 or greater, a red-violet color when the Ph is approximately 
6.0, and a violet color close to Ph 7.0. A blue color is obtained in 
all solutions with an active alkalinity of Ph 8.0 or greater. From 
this it is concluded that, while the organisms used by Miss 
Rumbold did grow to some extent in a neutral or slightly alkaline 
solution the amount of growth was less than that obtained in 
solutions with initial acidities of approximately Ph 5.0 and 6.0. 
Furthermore, growth was entirely inhibited in solutions which 
were as alkaline as Pa 8.0. 

These same fungi grew rapidly in an acid medium consisting 
of: 100 cc. Knop’s solution, 3 gms. agar, and 5 gms. grape sugar. 

^ The recent and prevalent names have been used for all fungi under disoueekHL 
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Good growth resulted when 0.25 per cent of sulphuric acid was 
added to this solution. When the same medium was made alka- 
line with sodium carbonate, no growth was obtained. 

The acidity of the medium has been shown by Falck (’12) 
to be a conditioning factor for spore germination and for mycelial 
growth of species of Merulius. Furthermore, he has observed 
that growth and development of Merulitu is more rapid upon 
wood previously infected by Coniophora certibeUa than upon sound 
wood. Since mycelial growth of Coniophora cerebeUa makes the 
substratum decidedly acid, it is assumed that species of Meruliua 
are partial to acid media. 

Winner (’14) indicated that Merulitu lacrymans increased 
the active acidity of the medium upon which it grew. One 
gm. of sound pine wood pulverized and boiled in 30 cc. of water 
and titrated against 0.1 AT NaOH‘ required 0.9-1. 2 cc. to neutral- 
ize the solution. Decayed wood similarly treated required 4.9- 
8.0 cc. for neutralization. 

Lemites aepiaria, Pomes pinicola, Polystictiu versicolor, and 
Polyporus lucidtu, according to Zeller (’16), did not grow upon 
slightly alkaline Thaxter’s glucose-potato-hard agar, while a 
readjustment to slight acidity resulted in good growth. This 
indicates for all of these species a marked intolerance to alkaline 
media. 

The hydrogen-ion concentration necessary to inhibit the 
growth of Lenzites sepiaria, Pomes roseus, Coniophora cereheUa, 
and Merulitu lacrymans upon synthetic and malt extract media 
was determined by Meacham (’18). While the 4 species show 
considerable fluctuation, they respond in much the same way to 
active acidity, showing maximum growth at approximately Pa 
3.0. A composite curve indicates good growth with increasing 
acidity until Pa 3.0-2.6 is reached. There is a distinct critical 
zone between Pa 2.6 and 1.9 where growth decreases rapidly, 
followed by total inhibition at Pa 1.7. In general, these figures 
indicate a marked tolerance to high acidity. 

Schmitz (’19) studied the hydrogen-ion concentration con- 
ducive to optimum growth for Pomes pinicola, Lemites sepiaria, 

> It ii MBumed that this solutioii was NaOH, since Wehmer indicated it asa 1/10 
N. N. solution. 
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and Polyttictiu veratcolor upon a carrot extract^glucose-agar 
medium. His results, expressed in the diametric growth in 
centimeters of the fimgus colonies, show that for the first 2 species 
there is little difference in growth from + 6 to + 24.5, 
Fuller’s scale, while at + 2.6 there is a marked retardation. 
Polystidm versicolor, on the other hand, is more sensitive to 
changes in acidity, showing maximum growth at + 9.75 and a 
steady decrease as the acidity increases. He concluded that 
slight variations in the acidity of the substratum did not affect 
the growth of Pomes pinicola and Lenziies sepiaria, while they 
might influence that of Polystictiis versicolor. 

Employing Czapek’s, Dunham’s, Reed’s, and Richards’ solu- 
tions, sap. from Acer scuxharinum, and a pine decoction, a deter- 
mination of the influence of the hydrogen-ion concentration, 
among other things, upon the growth of wood-destroying fungi 
was attempted by Zeller, Schmitz, and Duggar (’19). Although 
it is impossible to make any conclusive statements, within the 
range of the experiments the hydrogen-ion concentration was 
not a limiting factor in growth. The control solutions showed 
that in only one series, the Czapek’s solution with KiPO«, was 
the reaction definitely alkaline with an initial Ph of 8.6 at the time 
of inoculation. Upon this solution Polysticlus versicolor grew 
slowly, changing the reaction to Ph 4.8 within 30 days. Daedalea 
confragosa failed to grow upon this same solution, the final re- 
action being Ph 8.4. These results suggest that all of the wood- 
destroying fungi do not react alike toward slightly alkaline 
solutions. 

Webb (’19) studied spore germination of a number of fungi 
in relation to the hydrogen-ion concentration of a M/5 mannite 
medium. Spores of Lenzites sepiaria did not germinate readily 
when the reaction was acid. Increasing acidity from Ph 7.0 to 
3.1-2.8 favorably affected germination of the spores of this and 
of other species of fungi. 

A second paper by Webb (’21) showed that increasing acidity 
of mannite, peptone, and Czapek’s solutions, sugar beet decoc- 
tion, “water HJO* and NaOH,” and “water HCl or KOH” 
from neutrality to approximately Pb 3.0 to 4.0 favorably in- 
fluenced spore germination of LentUes sepiaria and of other 
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fungi. Beet decoction gave the best percentage and range of 
gmnination and "water HtP04.and NaOH” the poorest. He 
observed that in equal concentrations the OH ions are more 
toxic to the spores of the fungi studied than are the H ions. His 
results indicate that the range and percentage of germination, 
as influenced by the hydrogen-ion concentration, depend upon 
both the organism and the medium, and that the direction and 
magnitude of the change in the reaction of the medium due to 
spore germination depend upon the fungi, the medium, and 
the initial reaction of the solution. 

Methods 

Organisms. — In the selection of organisms, 3 things were con- 
sidered : (1) the use of as many representative genera as possible, 
(2) the use of species found commonly both on deciduous woods 
and on coniferous woods, and (3) the use of forms which grow 
well upon artificial media. With these considerations in mind, 
the following 8 species were selected: Polyporus adustus (Willd.) 
Fr., Polystictus versicolor (L.) Fr., Plewrotus ostreatus Jacq., 
SchizophyUum commune Fr., Pholiota adiposa Fr., Lemiles sepiaria 
(Wulf.) Ft., ArmiUaria mellea (Vahl) Quel., and Daedalea con- 
fragosa (Bolt.) Fr. 

These species are common wherever their respective hosts are 
foxmd. Preliminary work has shown them to make more rapid 
growth in artificial culture than many other common fungi. 
Weir (T4) found that ArmiUaria meUea is common both on 
deciduous and on coniferous woods; that Lemiles sepiaria is 
confined almost entirely to coniferous species, whereas Poly- 
stictus versicolor and Polyporus adustus are usually upon deciduous 
species but are found occasionally upon coniferous hosts. Pholi- 
ota adiposa is found on Abies grandis as well as on some deciduous 
trees. SchizophyUum commune, common on deciduous woods, 
according to Rhoades (’21), occurs occasionally upon coniferous 
hosts. Daedalea confragosa and Pleurotus ostreatus are regarded 
as saprophytic upon deciduous woods. 

Pure cuUure methods. — Pure cultures were made by employing 
either the tissue-culture method described by Duggar (’06) or 
the spore method used by Zell^ (’16). These methods have 
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been adequately described in the papers referred to and in later 
papers from this laboratory, bo they require no discussion at 
this point. The spore method was used when it was impossible 
to secure sterile tissue, as from particularly thin sporophores. 
After the mycelimn had made considerable growth upon jiotato 
agar, the cultures were transferred to large bottles of sterile 
bean stems and pods, to sterile decayed wood, and to sterile 
decayed wood mixed with decayed leaves. Growth was more 
rapid in the bean stem and pod cultures, but in all cases it was 
abundant enough to constitute satisfactory stock cultures. 

Inoculum was prepared according to the method of Zell^, 
Schmitz, and Duggar (’19) by growing bits of myceliiun from 
these stock cultures upon plates of sterile agar made according 
to the following formula: 1000 cc. potato water from 240 gms. 
of potatoes boiled for 1 hour, 20 gms. cane sugar, 10 gms. KNOi, 
5 gms. KHiPO<, and 20 gms.agar. After a growth period of 10 
days to 2 weeks, these plates were cut into pieces 8-10 mm. 
square. Each culture flask received 1 of these squares of inoculum. 

CuUure solutions . — The cultme media can be divided into 
two classes, based on the absence or presence of celluloses. The 
first class consists of 3 types, as described later, namely: (1) 
a modification of Richards’ E solution, (2) a peptone-nutrient 
solution with sugar, and (3) a peptone-nutrient solution without 
sugar. 

The modified Richards’ E solution contained: MgS 04 , 0.5 
gm.; KNOi, 6 gms.; NH 4 NOi, 10 gms.; trace FeS04; varying 
amoimts of H 1 PO 4 , KH»P 04 , and K,HP 04 to give a totid of 10.4 
gms. of phosphate; and doubly distilled water, 1000 cc. The 3 
forms of the phosphate were used in varying proportions to obtain 
a range of reaction from Ph 2.5 to 8.0 at intervals of 0.5. The 
large percentage of phosphates and the reduced amount of sugar 
produced a heavily buffered solution which held, as nearly as 
possible, the initial Pa throughout the entire incubation period. 
The amount of MgSOi was reduced because in the presen<% of 
phosphates it produces a precipitate in an aUtulina solution. 
Although all precautions were taken in mAlfing the media, 
slight differences in Pa were evident in ^h smes, requiring 
some sli^t variation in the proportion of the phoQ>hate buffws 
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employed. Table i indicates the method employed in making 
the solutions. 

The nutrient solution, containing all of the nutrients except 
the phosphates, comprised 28 cc. of the 35 cc. of each culture, 
or 80 per cent. Consequently all salts and sugar were weighed 
out on the basis of 1000 cc. of culture solution but made up to 
only 800 cc. with doubly distilled water. Twenty-eight cc. of 
this solution were added to each flask. The addition of 7 cc. of 
phosphate solutions to each culture resulted in bringing all 
nutrients to the desired concentrations. The KH1PO4 was 
added to the flasks before sterilization; the K1HPO4 and H4PO4 
were autoclaved separately and added aseptically. Sterilization 
consisted in autoclaving for 15 minutes at 12-15 poimds pressure. 
This procedure eliminated, as far as possible, any alterations in 
the acidity of the solutions during autoclaving. The series Pb 
8.0 was obtained by adding, before sterilization, 0.5 gm. of CaCOi 
to flasks containing 7 cc. of KtHP 04 . The reaction of this solu- 
tion varied from Ph 7.8 to 8.2. All hydrogen-ion determinations 
were made according to the colorimetric method of Clark and 
Lubs (’17) and Clark (’20). 


TABLE I 

THS COMPOSITION OF THE MODIFIED EIOHARDS' E SOLUTION ADJUSTED 
TO A BANOS OF Ph FROM 8.0 TO 8.0 AT INTERVALS OF 0.5 


Initift] 

Pb 

No. cc. 

• M/3 Hrf>04 


No. cc. 
M/3 KiHPO« 

No. cc. 
nutrient 
solution 

Total 
no. cc. 

3.0 

1.2 

5.8 


28 

35 

3.5 

0.5 

6.5 


28 

35 

3.9 

0.1 

6.9 


28 

35 

4.4 


7.0 


28 

35 

5.0 


6.8 

0.2 

28 

35 

5.5, 


6.3 

0.7 

28 

35 

6.0 


5.0 

2.0 

28 

35 

6.5 


3.5 

3.5 

28 

35 

7.0 


1.5 

5.5 

28 

35 

7.6 




28 

35 

7.8-8 2 

0.5sm.CaCOi 



28 

35 


added 


1 1 




The peptone-nutrient solution with sugar contained: bacto- 
peptone, 25 gms.; cane sugar, 30 gms.; MgS04, 0.5 gm.; trace of 
FeS04, varying amounts of H4p04, KHiPOi, and KtHP 04 to 
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give a total of 9.65 gms. of phosphates; and doubly distilled water 
to make 1000 cc. of solution. This peptone-nutrient solution 
throughout this work will be referred to as the peptone solution. 
This solution .without sugar gave the third type of media used 
in this first class of solutions. As with the Richards’ solution, 
slight variations in the hydrogen-ion concentrations were encount- 
ered, but these were all eliminated by slight modifications of the 
phosphate content, indicated in table ii. 


TABLE II 

THE COMPOSITION OF THE PEPTONE-NUTRIENT SOLUTION ADJUSTED TO 
A RANGE OF Pr PROM 2.0 TO 8.6 AT INTERVALS OF 0.5 


Initial 

Ph 

No. cc. 

M/3 HiPO, 

No. cc. 

M/3 KUiPO. 

No. cc. 
M/3 KiHPO* 

No. cc. 
nutrient 
solution 

Total 
no. cc. 

2.0 

7.0 

1 CC. cone. HiPOi 


28 

36 

2.6 

7.0 

0.1 CC. cone. HtVOi 


28 

35 

3 0 

7.0 



28 

36 

3 6 

6.0 

2.0 


28 

36 

3.9 

3.0 

4 0 


28 

36 

4.6 

2.0 

6.0 


28 

36 

6 0 

1.0 

6.0 


28 

36 

6.6 


7.0 


28 

36 

6.0 


6.0 

1.0 

28 

36 

6.6 


4.6 

2.6 

28 

36 

7.0 


2 0 

6 0 

28 

36 

7.4 



7 0 

28 

36 

7.8-8. 2 

0 6gm.CaCOi 


7.0 

28 

36 

8. 6-8. 7 

1 .6gin.CaCOi 


7.0 

28 

36 


0.2 cc. cone. 






KOH 






The nutrient solution was made up and added to the culture 
flasks in the same manner as in the Richards’ solution. Here, 
too, the HiPO. and K JHPO. were added aseptically. 

The second group of nutrient solutions, those containing 
celluloses as the only or chief source of carbon are: (1) a modified 
Richards’ E solution with a wood cellulose suspension substi- 
tuted for the cane sugar; (2) a 0.5 per cent peptone-nutrient 
solution to which is added 20 gms. of filter-paper in strips for 
each liter of medium; and (3) the Richards’ solution modified 
as in (1) with the addition of 20 gms. of agar. 

The celluloses were prepared from longleaf pine, white oak, 
sugar maple, and poplar woods. Two-hundied-gm. amounts of 
each wood cut into small chips were treated for one month at 
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2** C. in a mixture of 520 cc. of KNOi of 1.1 specific gravity and 
30 gms. of KClOt (Zeller, Schmitz and Duggar, ’19). After 
washing and precipitating in Schweitzer’s reagent, according to 
McBeth (’16), an abundance of flocculent cellulose was obtained. 
This was washed repeatedly in distilled water until free from 
copper. The washing process was hastened by centrifuging and 
decanting, the necessarily long periods of time required in the 
usual settling method being avoided. 

TABLE HI 

THE COMPOSITION OP THE MODIFIED RICHARDS' B SOLUTION CONTAINING 
CELLULOSE ADJUSTED TO A RANGE OF Ph FROM 3.0 TO 
6.0 AT INTERVALS OF 1.0 


Initial 

Ph 

No. cc. 
M/3 
H,P04 

No. cc. 
M/3 

KH,P04 

No. cc. 
M/3 

K*HI>04 

No. cc. 
nutrient 
solution 

No. cc. 
cellulose 
solution 

No. cc. 

total 

solution 


1 2 

5 8 


14 

14 

35 


0 1 

6.9 


14 

14 

35 



6.8 

0.2 

14 

14 

35 



5 0 

2 0 

14 

14 

35 


The Richards’ solution with cellulose was adjusted to the 
desired Ph according to table nr. As in the previous cases this 
table required some slight adjustment for each series. The 
phosphates constitute 20 per cent of the total volume; the cel- 
lulose solutions, 40 per cent; and the nutrient salts, 40 per cent. 
Therefore all salts were weighed on the basis of 100 per cent, or 
1000 cc. of solution, and dissolved in enough doubly distilled 
water to give a total of 400 cc. — 40 per cent of the total amount. 
Fointeen-cc. amounts of this solution were added to each flask. 
The proper balance was obtained by the addition of 7 cc. of 
phosphate solutions and 14 cc. of the cellulose suspension to each 
flask containing this concentrated nutrient salt solution. The 
KH1PO4 was the only phosphate added before sterilization. 

The peptone-filter-paper solution was adjusted to the desired 
initial Ph accorcUng to table ii. The reduction in the amount 
of peptone did hot change the amount of phosphates required 
to obtain the initial Ph. The strips of filter-paper were added in 
equal amounts to each flask. On the basis of 20 gms. of paper 
per liter of sdution, each culture flask received approximately 
0.7 gm. of paper. * 
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In the agar series each 1000 cc. of medium contained 500 cc. 
of the cellulose suspension, 500 cc. of the nutrient salt solution, 
and 20 gms. of agar. The Ph was adjusted by the addition of M/3 
solutions of H.PO< and KOH. To 150-cc. amounts of the warm 
agar mixture were added: 

Series i, 5.0 cc. HtPO,, giving approximately Ph 2.8. 

Series ii, no addition, giving approximately Ph io. 

Series iii, 2.5 cc. KOH, giving approximately Ph 4.6. 

Series iv, 3.5 cc. KOH, giving approximately Ph 5.0. 

Series v, 5.0 cc. KOH, giving approximately Ph 6.0. 

The sterile acid and alkali were added aseptically. After thor- 
oughly mixing to assure uniform distribution, the solutions were 
poured into sterile plates, cooled, and inoculated. 

Glassware . — All the glassware was scrubbed with cleaning 
powder, cleaned in a strong cleaning solution recommended by 
Duggar (’09, page 13), rinsed in tap water, rinsed in distilled 
water, and drained dry. Proper precautions were taken to 
protect such cleaned glass from dust. Pipettes or other glass- 
ware for use under sterile conditions were dry-sterilized for at 
least 1 hour at 150-170° C. 

Methods and examination of cultures . — ^Using all precautions 
against contamination, triplicate cultures were made in 120-cc. 
Erhlenmeyer flasks, each one containing 35 cc. of solution. 
With the exception of the nutrient-agar-cellulose series, which 
were incubated at room temperature, and of the cellulose and 
peptone series without sugar, which were incubated only at 
25° C., all cultures were incubated for 30 days at 15° C., 25° C., 
and 35° C. The lowest temperature was maintained approxi- 
mately between 14° C. and 18° C. in a cellar, while the other 2 
were maintained accurately by means of thermostats in incubators. 

In all cases where possible, examination was made upon the 
final Ph of the solution and upon the dry wdght of the fungus. 

\ This weight was obtained by drying the green mat upon pre- 
viously dried and weighed filter-papers for 2 days at 100-105° 

\ C., and by weighing the combing mat and paper. The differ- 
ence between the weight of the paper and that of the mat and 
paper is the weight of the mat idone. The triplicate figures 
obtained were av^aged and given as one i^eading. 



WOLPERT— rUNOI AND B-ION CONCENTRATION OF liEDIA 53 


All agar-plate cultures were examined every other day for 
evidence of growth and for clear zones in the agar, indicating 
utilization of the cellulose. The diametric growth both of the 
mycelial colony and of the clear zone was recorded in milli- 
meters. Because of the impossibility of separating the mat from 
the cellulose and filter-paper, the weights of the fimgus in solutions 



Fig. 1 . LentUe$ sepiaria in Richarda’ solution. 


containing these materials were not determined. In these cases 
the amoimt of growth and the hydrolysis of the filter-paper were 
compared by definite scales. These will be discussed in the 
experimental data. 

As far as possible the work has been reported in the form of 
curves. The dry we^ts in mgs. are plotted as the ordinatef, 
and the initial Pa as the abscissae. Unless otherwise stated, 
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each figure represents a single fungus. In order to ke^ the size 
of the curves within reasonable limits, the ordinates have been 
given different unit values, in some cases a unit being 25 mgs., in 
some, 50 mgs., and in 2 cases, 100 mgs. 

Expbrjmental Data 

The experimental data will be presented in accordance with 
the following grouping of the culture media: (1) Richards’ solu- 
tion and peptone solution with sugar, (2) peptone solution with- 
out sugar, (3) peptone solution with filter-paper, (4) Richards’ 
solution with cellulose, and (5) Richards’ solution with cellulose 
and agar. 

The effects of changes in the hydrogen-ion concentration of 
the media and the interrelation between this factor and growth 



Fig. 2. Ltnziies sepiana in peptono-nutrient solution. 

of Lentitea aepiaria in the peptone solutions and Richards’ solu- 
tion are brought out in table iv and figs. 1-2. In the Richards’ 
solution (fig. 1) the fungus grows slowly. At 15® C. growth is 
limited by Ph 3.5 and 7.3 with only a trace* at Pa 4.0. It is evi- 

* Where growth is Tisible to the eye but too little *10 be weighed accurately it 
is called a trace. 
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dent that the actual acid limit for appreciable growth lies closer 
to Pb 4.0 to 3.5. The best growth is obtained at Pa 6.0 
with a mat weighing 54 mgs. At 25° C., although growth is 
better than at 15° C., it has about the same range of Ph while 
the optimum lies at 6.5 with 72 mgs. of felt. At 35° C. the fungus 
grows better than at either of the other temperatures and pro- 
duces a mat weighing 04 mgs. at Ph 6.7. At this temperature, 
however, there is no indication of increased tolerance to either 
alkalinity or acidity. In fact, Ph 6.8 does not support growth as it 
does at 15° C. and 25° C., while the acid limit remains the same as 
at the lower temperatures. 

TABLE IV 


THE GROWTH OF UCNZITB3 SBPIARIA AND THE OHANOES IN THE ACTIVE 
ACIDITY IN BOTH THE RICHARDS' AND THE PEPTONE SOLU- 
TIONS AT DIFFERENT INITIAL Pb AND TEMPERATURES 



1 16* C. 

26* C. 

1 36* C. 

Pa 1 

Wt. of 
mat in 
mgs. 

Pa 1 

Wt. of 
mat in 
mgs. 

Pa 

Wt. of 
mat in 
mgs. 

Initial 

Final | 

Initial 

Final | 





BH 

0 

3.5 

3.6 

0 

3.6 


0 

, 

4.0 

mmrM 

trace 

4.2 

3.7 

44 

4 2 


67 

8 

4 5 

mwm 

39 

4.6 

3.6 

43 

4.6 

3.8 

64 

6.0 

Bkh 

42 


3.6 

38 

6.0 

3.7 

61 

1 

5.5 

WSm 

47 

6.5 

3 6 

37 

5.4 

3.9 

88 


6.0 

5.0 1 

64 

6 9 

mSm 

48 

6.9 

3.9 

89 

•z 

6 5 

6.8 

39 

6.5 


72 

6.6 

3.8 

76 


6.9 

Bsa 

41 > 

6.8 

4.9 

68 

6.7 

mSm 

94 


HI 

m 

0 

7.1 

7.1 

0 

6.9 

in 

0 


1 2 8 1 

2.8 

WKM 

2 8 

2.8 

0 

2.8 

2.8 

0 


■HH 

3.4 


3.6 

3.1 

96 

3.6 

3.2 

98 


HI 

3.5 


3.8 

3 1 

139 

4.0 

3.3 

08 

S 

m 

3.3 


4.6 

3.4 

99 

4.6 

3.8 

78 

a 

6.0 

3.3 

hh 

6.2 

3.4 

99 

6.2 

3.6 

86 

1 

6.7 

3.3 

141 

6.7 

3.6 

101 

6.6 

3.3 

100 

a 

6.0 

3.4 

130 

6.0 


163 

6.0 

3.8 

117 

Ph 

6.6 

3.8 

120 

6.4 

3.4 

133 

6.4 

3.6 

141 


7.0 

mSM 

116 


4.0 

76 

6.8 

3.8 

99 


WUtM 

HI 

0 

1 7.6 1 

7.6 

0 

7.6 

7.6 

0 


In the peptone solution (fig. 2) this fungus grows much better 
than in the Richards’ solution. Growth at 15° C. is as good, if not 
slightly bettor, than that at either 25° C. or 35° C. The inhibiting 
reactions are Ph 2.8 and 7.4. Maximum growth is obtained be- 
tween Pb 4.0 and 5.7. Althou^ growth is less pronounced at 
25° C. than at 15° C., the acid limit is not materially altered. A 
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8econ(}ary TnATimiiTn is shown at Pb 3.8 witii 138 mgs. This b 
followed by a marked decrease between Ph 4.0 and 5.5, riang 
again to the maximum point, Pa 6.0 with 153 mgs. The Ph 
limits at 35° C. correspond rather closely to those at 15° C. 
Here, too, there is a secondary maximum at Ph 4.2, and a maxi' 
mum at Ph 6.4 with 141 mgs. As in the Richards' solution, the 
optimmn hydrogen-ion concentration lies between Ph 5.5 and 
7.0. 

In all cases growth tends to increase the active acidity of the 
nutrient solutions (table IV) . This is more marked in the peptone 



Fig. 3 . Daedalea canfragosa in Richards' solution . 

solution where the final Ph range from 3.3 to 4.5 with a mean* 
of 3.5 at 15° C., 3.0 to 4.0 with a mean of 3.3 at 25° C., and 3.2 
to 3.8 with a mean of 3.5 at 35° C. In the Richards' solution 
the final values range from Pr 3.7 to 6.4 with a mean of 4.6 at 
15° C., 3.7 to 4.9 with a mean of 4.2 at 25° C., and 3.5 to 4.4 
with a mean of 3.0 at 35° C. 

The peptone medium supports growth through a slightly 
wider acid range than does the Richards’ solution. However, 

* The mean is obtained from^^the final Pa in those solutions sopporiing mycelta 1 
growth. 
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in ndther ease does the fungus grow in a sUg^tly alkaline solution. 
Althoui^ 35** C. is the optimum temperature for growth in the 
Richards* solution, in the peptone it shows no advantage ovor the 
other two. The optima Ph ranges do not vary materially in 
mthex case except for the secondary maxima found in the peptone 
solution at 15** C. and 35° C. In both cases the active acidity 
of the medium is slightly increased. In the majority of mstances 
the final Ph is close to the hydrogen-ion concentration which 
inhibits the mycelial growth of this fungxis. 

In the Richards’ solution at 15** C. the mycelium of Daedalea 
confragota (table v, fig. 3) shows a very narrow range of growth, 
between Pr 4.0 and 5.5. At 25** C. and 35** C. the Pr linoit on 
the acid side is 3.5, but on the alkaline side it is 7.0 at 35** C. 
and 7.2 for 25° C. The optimum range for the two higher tem- 
peratures lies between Pr 5.5 and 7.0, with a slow decrease in 
growth as the solutions become more acid, and a sharp drop 
to 0 after passing the neutral point. 

TABLE V 


THS GROWTH OF DAEDALEA C0NFBA008A AND THE CHANGES IN THE 
ACTIVE ACIDITY UPON BOTH THE RICHARDS' AND PEPTONE 
SOLUTIONS AT DIFFERENT INITIAL Pa AND TEMPERATURES 



16* C. 

25* C. 

36* C. 


Pa 

Wt. of 

P- 

Wt. of 

Pa 

Wt. of 




mat in 



mat in 



mat in 


Initial 

Final 

mgs. 

Initial 

Final 

mgs. 

Initial 

Final 

mgs. 





3.6 

mm 

0 

3.6 

3.6 

0 

i 

%n 

4 0 

3.0 

0 

4.0 

3.6 

trace 

4.0 

3.7 

36 

4.6 

3.0 

16 

4.3 

3.6 

28 

4.6 

3.6 

46 

6.0 


27 


3.6 

37 

4.0 


48 

1 

6.6 


0 

6.4 

3.8 

41 

6.4 

3.8 

44 



■■ 


6.0 

4.4 

61 

6.8 

6.1 

61 

1 

K 




6.6 

6.0 

48 

6.6 

6.7 

48 




7.1 

6.3 

47 

6.8 

6.3 

67 



■i 


HQ 

7.2 

0 

7.0 

7.0 

0 





2.8 

2.8 

0 

2.8 

2 8 

0 



3.3 


3.6 

6.6 

332 

3.6 

6.6 

210 



4.7 

166 


6.4 

267 


6.6 

188 


6.7 

107 


6.7 

213 

HlrW 

6.7 

128 

• 

4.0 

6.0 

108 

■Jiw 

6.6 

212 


6.3 

147 

3 

6.6 

6.6 


6.6 

6.3 

330 


6.6 

00 


6.0 

6.8 

138 

6.0 

6.3 

333 

6.0 

6.2 

no 

£ 

6.6 

6.2 

142 

6.4 

6.6 

107 

6.6 

6.6 

82 


■Aw 

6.0 

100 

7.0 

6.0 

71 

■JIW 

mam 

67 


7.S 

7.6 


7.6 

7.6 

BHCH 

mSm 

Km 

0 
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ANNALS OF THE MISSOURI BOTANICAL GARDEN 


In the peptone solution (fig. 4) the fungus grows best at 25** 
C. with m axi m a of 332 mgs. at Ph 3.5 and of 330 and 333 mgs. 


> 


250 5 ' 


Fig. 4. Daedaiea wnfragota in peptone-nutrient solution. 

at Ph 6.6 and 6.0. These two are separated by a sharp drop 
at Pa The facts that growth is inhibited at Pa 2.8 at 
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25** C. and 35** C. and at 3.3 at 15** C., and that the optimum 
range at 15° C. is Ph 4.5~4.9 and 3.6-4.0 at 35° C. indicate less 
tolerance to acid at the lowest temperature. The growth curve 
at 25° C. is the only one to show a secondary maximum toward 
the neutral point. 

In the Richards’ solution, in general, the active acidity is in- 
creased by growth. The final Pb range from 3.5 to 6.5 at 35° C. 
with a mHm of 5.0, and from 3.6 to 6.3 at 25° C. with a mean 


Fig. 5. Armillaria meUea in Richards’ solution. 


of 4.9. On the other hand, in the peptone solution the active 
acidity is markedly decreased toward neutrality, the final values 
at 15° C. being Pg 4.7 to 6.9 with a mean of 5.9; at 25° C., 6.2- 
6.9 with a mean of 6.5; and at 35° C., 5.6 to 7.1, with a mean of 
6.3. Only in the initial Pa range, 6.0-7.0 at 15° C., and Pa 7.0 
at 25° C. and 6.5 at 35° C. is the acidity of this solution increased. 

While this fungus grows a little better at 35° C. than at 25° C. 
in the Richards’ solution, it grows much bettw at the lower 
temperature in the peptone solution. In fact, 35° C. is the least 
favorable of the 3 temperatures in this latter solution, while 15° 
C. is evidently the poorest in the former. In the peptone, although 
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the optimum Ph varies with the temperature, it lies in a more 
acid range than in the Richards’ solution. In the first medium 
the fungus decreases the active acidity close to the neutral point, 
while in the second, it slightly increases throughout the entire 
growth-range. 

ArmiUaria melka in the Richards’ solution grows only in cul- 
tures in which the reaction is acid, as shown in table vi, fig. 5. 
Growth at 25° C. and 35° C. is more pronounced than at 15** C. 
and, of these two, 25° C. is the more favorable. At this tempera- 
ture growth is inhibited by Pb 2.9 and 6.9, a wider limit on the 
acid side and a narrower limit on the alkaline side than at 15° 
C., where growth is inhibited by Ph 3.4 and 7.4. The curve at 
35° C. resembles that at 25° C. but the amount of growth is less 
and the Ph limits are narrower, being 3.4 and 6.9. The optimum 
in this hie^ temperature is at Ph 6.0 with a mat weighing 63 mgs., 

TABLE VI 


THE GROWTH OF ARMILLARIA MELUEA AND THE CHANGES IN THE ACTIVE 
ACIDITY UPON BOTH THE RICHARDS’ AND PEPTONE SOLU- 
TIONS AT DIFFERENT INITIAL Pa AND TEMPERATURES 



16* C. 

25* C. 

35* C. 


P. 

Wt. of 

P- 

Wt. of 

P. 

Wt.of 




mat in 



mat in 



mat in 


Initial 

Final 

mgs. 

Initial 

Final 

mgs. 

Initial 

Final 

mgs. 





2.9 

2.9 

0 





3.4 

3.4 

0 

3.5 

3.3 

34 

3.4 

3.4 

0 


3.9 

3.8 

34 

3.8 

3.6 

38 

3.9 

3.7 

32 

A 

4.3 

3.5 

56 

4.5 

3.9 

59 

4.5 

3.8 

35 


3.0 

4.5 

31 

4.9 

4.4 

74 

4.9 

4.3 

59 . 


5.5 

5.2 

30 

5.5 

5.1 

63 

5.5 

4.9 

54 


6.0 

5.6 

31 

6.0 

5.7 

68 

6.0 

5.4 

63 


6.5 

6.2 

33 

6.5 

6 0 

52 

6.5 

6.0 

51 


6.9 

6.8 

35 

6.9 

6.9 

0 

6.9 

6.8 



7.4 

7.4 

0 











2.0 

2.0 

0 

in 




2.5 

2.5 

0 

2.5 

2.5 

19 


2.4 

0 


2.8 

2.5 

70 

2.8 

2.9 

120 

Bin 

3.3 

65 


3.4 

5.7 

178 

3.4 


262 

3.6 

3.6 

139 

t 


5.7 

149 

3.8 

4.0 

301 

3.9 

4.2 

293 

A 

4.5 

6.5 

105 

4.0 

3.7 

289 

4.6 

4.2 

255 


5.0 

6.7 

116 

4.9 

4.8 

257 

5.0 

4.0 

271 

1} 

5.5 

6.8 


5.3 

4.8 

252 

5.4 

5.5 

224 

s 

6.0 

6.8 

115 

6.0 

4.8 

253 

6.0 

4.6 

201 


6.6 

6,7 

125 

6.5 

5.0 

214 

6.4 

4.8 

281 


7.0 

7.4 

132 

7.0 

6.5 

112 


5.8 

187 





7.2 

7.1 

79 





7.5 

7.5 

HHihI 

7.8 

7.8 

0 

7.4 

7.4 
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as compared to Pa 4.0 and a mat of 74 mgs. at 25° C. and 4.3 
and a mat of 56 mgs. at 15° C. The optimal Pa for the two higher 
tonp^tures is less acid and not as sharply defined as at 15° C. 



In the peptone solution (fig. 6) growth at 15° C. is noticeaUy 
less than at either 25° C. or 35° C., while at these two tempera- 
tures the curves are much alike. On the other hand, the growth- 
sones for 15° C. and 35° C. are practically identical, being Pa 
2.5-7.5 in the first case and 2.5-7.4 in the second, as compared 
to 2.0-7.8 at 25° C. The optimal Pa, 3.4 with a mat wdghing 
178 mgs. at 15°C.,3.8 with a mat wdghing 301mg8. at 25°C.,and 
3.9 with a mat weighing 293 mgs. at 35° C., are comparatively 
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close to the acid limit for growth. In all cases, after passing 
the optimum, the growth curves gradually and irregularly decrease 
as the solutions become less acid and fall rapidly to 0 after 
passing the neutral point. 

It is noticeable that both the ranges of growth and the amount 
of growth expressed in mgs. are greater in the peptone solution 



than at the corresponding temperatures in the Richards’ solution. 
In both cases growth at 15” C. is less than that at either 25” C. 
or 35” C. Of these 2 temperatines, although the differences are 
not pronounced, 25” C. is better as indicated both by increased 
growth and by wider Pb limits. 

Polyporua adualua (table vii) in the Richards’ solution (fig. 
7) grows best at 25” C. and least at 15” C. At 25” C. growth is 
inhibited at Pa 3.3 and 7.5, almost the same as at 35” G. wha« 
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growth is inhibited at 3.3 and 7.6. At 15** C. the inhibiting 
reactions are Ph 3.5 and 7.5. At none of the 3 temperatures 
is there an outstanding maximum, as there is little difference 
in the amotmt of growth within the range Pb 4.0-7.0 at 15** C. 



and in the range 4.3-6.0 at 25** C. and 35** C. The active acidity 
at 15** C. is not materially changed by growth from the initial 
Pe; at 25** C. it is slightly decreased through the range Ph 3.9- 
6.0, and increased at 6.5 and 6.9; while at 35** C. it is decreased 
slightly at 3.9 and 4.2, and increased in the other solutions from 
0.2 to 0.6 of a Ph unit. 



rvoL. 11 

64 AKNAliS OF THE MISSOURI BOTANICAL GARDEN 

The most striking fact in the peptone solution (fig. 8) is the 
marked superiority of growth at 15° C. over that at either of the 
other 2 temperatures. Although the range of growth in this 
case is the same as at 25° C., Ph 2.0-8.0, there is no close compari- 
son between the weights of the felts. At 15° C. the optimum 
range is Ph 3.4-7.0 with a maximmn of 679 mgs. at Ph 6.0, while 
at 25° C. there is a marked optimum at Ph 3.5, with 342 mgs. 
of growth. The inferiority of 35° C. for growth of this fungus 
is evidenced both by a reduction in the weights of the mats and 
by a decrease of the range of growth to Ph 2.8-8.0. No marked 
optimum is produced, as growth varies slightly from 115 mgs. 
at Ph 4.8 to 125 mgs. at Ph 7.4, followed by a quick drop to 0 at 
Ph 8.0. In this solution in most cases the mycelial growth de- 
creases the active acidity of the solution within the Ph range 

TABLE VII 


THE GROWTH OF POLYPORTTS ADUSTUS AND THE OHANOB8 IN THE ACTIVE 
ACIDITY UPON BOTH THE RICHARDS' AND THE PEPTONE SOLU- 
TIONS AT DIFFERENT INITIAL Ph AND TEMPERATURES 


16»C. 

25« C. 

1 36* C. 


Ph 

Wt. of 

Ph 

Wt.of 

1 Ph 

Wt. of 




znat in 



mat in 



mat in 


Initial 

Final 

mgs. 

Initial 

Final 

mgs. 

Initial 

Final 

mgs. 


3.5 

3.5 

IHBH 

3.3 

m 

0 

3 3 

3.3 

■1 

i 


3.9 

46 

3.9 


trace 

3.9 

4.2 


4.4 


49 

4.3 


63 

4.2 

4.2 

Ml 


5.0 

msM 

42 

5.1 

mSm 

81 

5.1 

4.9 

60 

"g 

5.7 

5.8 

52 

5.5 

5.8 

80 

5.5 

5.4 

67 

iH 

6.1 

6.2 

44 

6.0 

6.3 

89 

6.0 

5.4 

71 

S 

6.6 

6.7 

43 

6.5 

6.4 

69 

6.5 

6.3 

64 

mSm 


71 

6.0 

6.7 

64 

6.9 

6.7 

62 


la 

mm 


7.5 

7.5 

0 

7.6 

7.6 

0 


2.0 

2.0 

0 


2.0 

■n 



mm 


2.6 

2.4 

105 

2.5 

2.5 






2.8 

2.4 

316 

2.8 

3.1 


2.8 

2.8 



3.4 

3.0 

564 

3.5 

3.9 

342 

3.5 

6.7 

78 


3.0 

3.9 

546 


6.5 

122 

4.0 

6.2 

100 


4.5 

6.8 

443 

4.2 

6.3 

121 

4.2 

6.4 

89 


4.9 

5.8 

544 

5.0 

6.6 

174 

4.8 

6.0 

115 

o 




5.3 

7.4 


5.2 

6.2 

119 


5.5 

6.8 

390 

5.5 

6.6 


5.5 

5.6 

111 

9 

6.0 

4.5 

679 

6.0 

6.0 

131 

6.0 

6.0 

123 

m 

6.4 

4.9 

658 

6.5 

6.0 

145 

6.5 

5.3 

129 


7.0 



7.0 

6.0 

126 

7.0 

7.6 

121 


7.5 

mm 


7.7 

7.2 

89 

7.4 

6.6 

125 



■N 


7.9 

7.8 






8.0 

EEI 


8.0 

8.0 

— 

8.0 

8.0 

0 
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2.5-5.5 and increases it within the range 6.5-7.9. The reaction 
Ph 6.0 remains close to the initial acidity. Some exceptions to 
this generality are foimd, for at 15° C. the acidity of the solutions 
in the Ph range 4.5-5.5 is decreased, while in the remainder of 
the series the active acidity is increased. 

Polyporua adustus at all temperatures produces more growth 
and grows at a wider range of Ph in the peptone solution than in 
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the Richards’ solution. While this fungus shows much better 
growth in the peptone solution at 15° C. than at either of the 
other 2 temp^tures, it grows less at this temperature in the 
Richards’ solution than at either 26° C. or 35° C. Here, however, 
the variations in growth for the different temperatures are not 
as marked as they are in the peptone series. As there is no close 
correlation between the optimal Ph for the two media, since 
they vary condderably with the temperature and with the 
solution, it is not possible to designate any definite range of Ph 
as the optimum for growth of this fungus. 
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As evidenced by the wider growth limits over those obtained 
at 16“ C. and 35“ C., mycelial growth for Pholioia adipoaa is 
best at 25“ C. as shown in table vni and fig. 9. Here growth is 



inhibited by Ph 2.8 and 7.0 as compared with 3.4 and 6.9 for both 
of the other 2 temperatures. Although the growth curves do 
not vary a great deid through this entire range they indicate that 
the greatest amount of growth occurred in the cultures incubated 
at 25“ C. The optimum Pb for the 3 temperatures is 6.0. 
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In the peptone solution (fig. 10) the Pa limits at 15** C. are 3.0 
and 7.5, while at 25** G. and 35** C. they are 2.8 and 7.5. Here 
the differences in Pa are slight and point to no marked optimum 
temperature. On the other hand, growth is much more pro- 
nounced at 25** C. and 35** C. than at 15** G., and of these 2, 25** 
G. is the best. In this solution there is no outstanding Pa 
indicating an optimum hydrogen-ion concentration, for at 15** 
G. growth varies very little between Pa 3.5 and 6.5 and at 25** G. 
and 35** G. between 4.0 and 6.5. In solutions either more acid 
or more alkaline than the above values, Pkoliota adiposa shows, 
by a sharp drop in growth, that it is not on a favorable medium 
with respect to hydrogen-ion concentration. 

. TABLE VIII 


THE GROWTH OF PHOLIOTA ADIPOSA AND THR CHANGES IN THE ACTIVE 
ACIDITY UPON BOTH THE RICHARDS’ AND PEPTONE SOLU- 
TIONS AT DIFFERENT INITIAL Pa AND TEMPERATURES 



16* C. 

25" C. 


35* C. 



P. 

Wt. of 

Pb 

Wt.of 

P 

B 

Wt.of 




mat in 



mat in 



mat in 


Initial 

Final 

mgs. 

Initial 

Final 

mgs. 

Initial 

Final 

mgs. 





2.8 

2.8 

0 

niiii 







3.1 

mmm 

15 


3.0 


*o 

3.4 

3.4 

0 

3.6 


17 

mmm 

3.2 



3.8 

3.6 

24 

3.8 

3.6 

25 

Bn 

3.4 



4.1 

4.0 

30 

4.1 

3.6 

32 

WSm 

3.7 



5 0 

6.0 

21 

6.0 

4.1 

45 

5.0 

5.0 



6.5 

6.6 

34 

6.6 

4.8 

63 

5.6 

5.3 


Ph 

6.0 

6.0 

49 

6.0 

5.4 

78 

6.0 

5.6 

61 


6.6 

6.4 

28 

6.4 

6.0 

36 

6.6 

6.0 

44 


6.0 

6.9 

0 

7.0 

7.0 

0 

6.9 

6.9 

0 


3.0 

3.0 

0 

2.8 

2.8 

0 

2.8 

2.8 

0 


3.6 

3.4 

154 

3.5 


169 

3.5 

4.8 

122 



4.9 

93 

4.0 

kMw 

268 

4.0 

6,0 

214 

i 

4.4 

6.3 

135 

4.3 j 

Bn 

258 

4.3 

6.0 

221 

s 

6.0 

6.4 

146 

4.0 

Bn 

253 

4.9 

6.4 

228 

1 

6.5 

6.9 

155 

5.4 

m 

276 

6.3 

6.4 

232 


6.1 

7.0 

133 

6.0 

4.6 

275 

6.0 

6.3 

247 

Ph 

6.6 

m 

142 

6.5 I 

4.6 

241 

6.5 

4.6 

244 


7.0 


74 

7.0 

6.6 

44 

7.0 

6.0 

106 


MUM 

mam 

0 

7.6 

7.6 

0 

7.5 

7 5 

0 


In the Richards’ solution the growth of this fungus tends to 
increase slightly the active acidity (table vni). However, in no 
case does this increase amoimt to more than 1 whole Ph unit 
while in the majority of cases it is less than one-half of a unit. 
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In the peptone solution there is a tendency to decrease the active 
acidity at both 15® C. and 35° C. and to increase it at 25° C. 
At this last temperature, for solutions within the initial Ph range 
4.0-6.5, the final Ph varies from 4.0 to 4.6. Growth at Ph 3.5 
tends to decrease the acidity to 4.2. On the other hand, at 35° 
C. the initial Ph range 4.&-6.0 changes to 6.0-6.3. There is an 



increase in the acidity at Ph 6.5 to a final value of 4.6, and a 
decrease at Ph 3.5 to a final value of Ph 4.8. When one compares 
the similarity of the growth curves at 25° C. and 35° C. these 
results are rather unexpected. Throughout the Ph range 4.0-7.0 
the decrease in the acidity at 15° C. is less marked at 35° G. 

Upon comparing the growth curves for the 2 solutions, it be* 
comes evident that 25° C. is the optimum temperature of those 
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employed, and that 35** G. is better on the whole than 15° C. 
Pholiota adiposa also grows better in the peptone solution 
thun in the Richards’ solution, producing 4-5 times as much 
mat in the first solution as is produced in the second. While the 
fungus grows best at Ph 6.0 in the Richards’ medium it does not 
show any such optimum point in the peptone solution. Further- 
more, within the range of these experiments, this fungus does 
not markedly or invariably decrease or increase the active 
acidity of the substratum upon which it grows. 

The mycelial growth of PUurotxts ostreatua (table ix) in the 
Richards’ solution (fig. 11) is limited to a comparatively narrow 
range of Ph. At 15° C. growth is inhibited at Ph 3.3 and 7.5, 
but it is evident, however, that the actual limits for growth are 
nearer to Ph 4.0 and 7.0, as at these values only a trace of growth 
is obtained. The optimum Ph range at this temperature is 4.4- 

table IX 


THE GROWTH OF PLBUROTUS OSTRBATUS AND THE OBANOBS IN THE 
ACTIVE ACIDITY UPON BOTH THE RICHARDS' AND THE PEPTONE 
SOLUTIONS AT DIFFERENT INITIAL Pb AND TEMPERATURES 



15® C. 

26* C. 

35® C. 


Ph 

Wt.of 

Pb 

Wt.of 

Pb 

Wt.of 




mat in 



mat in 



matin 


Initial 

Final 

mgs. 

Initial 

Final 

mgs. 

Initial 

Final 

mgs. 



■H 


3.0 

iSI 

0 





3.3 

mwm 

0 

3.5 

KSl 

28 

3.5 

3.5 

0 


4.0 

mwM 

trace 

4.1 

mwm 

41 

4.0 


67 

m 

4.4 

kVw 

50 

4.5 


37 

4.5 


72 




41 

5.1 

4.0 

70 

mem 

Kftfl 

88 

a 


5.5 

61 

5.5 

4.3 

80 


4.1 

107 

•9 

6.0 

6.1 

54 

6 0 

5.3 

74 

6.0 

5.2 

60 


6.5 

6.8 

57 

6.5 

5.7 

40 

6.5 

5.6 

73 


7.0 

7.0 

trace 

6.0 

6.2 

44 

virrH 

5.0 

58 


7.5 

7.5 

0 

7.2 

7.2 




0 





3.0 

mm 

0 

imii 





3.5 


3.5 


trace 






4.1 

46 

4.0 


102 


msm 

0 

mi 


4.6 

123 

4.3 


180 






6.4 

204 

4.0 

KXfl 

136 

4.0 

5.6 


n 


6.8 

194 

5.2 

6.8 

237 

5.2 

5.8 

m 





5.7 

6.8 

127 

5.7 

6.3 

266 


6.0 

7.2 

217 

5.0 

6.7 


6.0 

6.3 


£ 

6.5 

7,3 

105 

6.4 

6.0 

142 

6.5 

7.2 

103 

MS 

7.0 

7.7 

155 

7.0 

7.0 

im 

7.0 

7.9 

96 


7.5 

8.1 

100 

7*5 

8.4 

100 

7.5 

8.2 

90 


8.0 

8.0 


8.0 

8.4 

80 

8.0 

8.2 

01 


8.5 

8.5 

0 

8.5 

8.5 

0 

8.5 

8.5 

0 
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6.5 with maximum growth of 61 at Ph 5.5 . That 25° G. is 
more favorable for growth of this fungus than 15° C. is indicated 
both by the widened range of Ph and by the heavier mats. Here 
growth is not inhibited imtil Ph 3.0 is reached on the acid side and 
until 7.2 is reached on the alkaline side, while best growth is 



obtained at Ph 5.5 with 80 mgs. Growth of this species is less 
tolerant to an acid medium at 25° C. than it is at 35° C., but in 
an alkaline medium, on the other hand, the fungus grows better 
at the lower of the 2 temperatures. For the 3 temperatures, as 
indicated by the growth curves, the optimum Ph range is 5.0- 
6.5. 

In the peptone solution (fig. 12), using the amount of growth 
as an indicator, it is difficult to pick out any optimum temperature, 
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but from the standpoint of range of Pb, 25** C. is a little better 
thATi 15** C. and considerably better than 35** C. Although at 
this medium tanperature the growth cmrve fluctuates, making 
it difficult to determine the optimum range, the 2 high points 
lie at Ph 5.2 and 5.9. At 35** C., however, there is a very shaip 
optimum of 255 mgs. at Ph 5.7, as compared with 237 mgs. at 
Pb 5.2, and 216 mgs. at Ph 5.9 for 25** C., and 217 mgs. at Pb 



6.0 for 15** C. Although the fungus may be a little more tolerant 
to acid at 25** C. than at 15** C., a comparison of the Ph limits 
and of the optimum range show that there are no fundamental 
differences in the growth curves of these 2 temperatures. 

While the active acidity in the Richards’ solution is slightly 
increased in the majority of cases, in the peptone solution it is 
invariably decreased close to neutrality or to slight alkalinity. 
In the former solution, within the Ph range at which Pleurottu 
o$ireatu$ grows, the fl^ Ph at 25** C. varies from 3.3 to 6.2, 
while in the latter solution the final range at the same temperature 
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varies from 6.9 to 8.4. This well indicates the different reaction 
within the 2 types of media. 

The marked tolerance to slight alkalinity and the greater 
amount of growth in the peptone solution show that this medium 
is much the better of the two. In the Richards’ solution thoe 
is no indication that this fungus will grow on an alkaline media, 
while the average weight of the mats is about one-fourth of the 
average for those obtained in the peptone solution. Although 
35° C. is the most favorable for growth of this fungus in the 
Richards’ medium, there is no sharp difference between the 3 
temperatures in the peptone medium. Here 35° C. is not as 
favorable as either 25° C. or 35° C., from the standpoint of Ph 
range, but it is a little better when considered from the amount 
of growth at the optimum Ph. With some individual variations, 
Pleurotus oslreatw shows, as indicated in both media, an optimum 
range between Ph 5.0 and 6.5. 

Because of the wider range of growth at 25° C., this temperature 
is the optimum for growth of PolysHdtis veraicdor in the Richards’ 
solution (see table x and fig. 13). The Ph limits at this tempera- 
ture are 2.5 and 7.6, as compared with 3.5 and 7.3 for 15° C., 
and 2.9 and 6.8 for 35° C. Maximum growth at 25° C. is obtained 
at Ph 5.5 with a mat weighing 86 mgs. On either side of the 
optimum zone, Ph 4.2-6.0, growth drops off rapidly. At the 
lowest temperature the optimum growth-zone is Ph 3.8-6.5 and, 
while there is no outstanding optimum Ph, growth is better at 
5.0 with a mat of 59 mgs. than at any other point within the 
optimum range. At 35° C. the fungus produces an optimum at 
5.5 with 88 mgs. and an optimum zone between Ph 4.2 and 6.6. 

This same fungus in the peptone solution (fig. 14) grows a 
little better at 15° C. than at 25° C. and much better than at 35° 
C. At the 2 lower temperatures the Ph limits are practicaliy 
identical, being 2.5 and 7.4 for 15° C. and 2.5 and 7.5 for 25° C. 
At 35° C. there is a marked narrowing of the limits on the acid 
side, the range being Ph 3.0-7.5. At 25° C. and 15° C. marked 
optima are shown in the growth curves, the fiirst being at Ph 3.5 
with 605 mgs. and the second at Ph 4.0 with 507 mgs. The 
optimum is not so pronounced for 35° C., ranging from Ph 4.0 to 
4.9 with 316 and 304 mgs. 
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TABLE X 


TH> OROWTH or FOLT8TIOTUS TRB8IOOLOR AND THB OBANOBa IN THB 
AOTIYB AOIDITTITPON BOTH THB RIOHABDS* AND THB PBPTONB 
BOLUTIONB AT DimCRBNT INITIAL Pa AND TBMPBRATUBB8 



15* C. 

2«*C. 

3fi*C. 


P« 

Wt.of 

P« 

Wt. of 


Wt. of 




matin 



mat in 



matin 




mgs. 



mgs. 



mgs. 





2.5 

2.5 

0 








2.9 

2.0 

20 

2.9 

2.9 

0 

. 

3.5 

3.5 


3.5 

3.4 

30 

3.5 

3.3 

trace 

"S 

3.8 

3.7 

43 

3.8 

3.5 

48 

3.8 

3.6 

60 


4.2 

3.6 

51 

4.2 

3.4 

71 

4.2 

3.8 

72 

r 


4.6 



3.6 

70 

Him 

4.2 

51 


■la 

5.2 

55 


5.0 

86 

5.5 

5.2 

88 

.S 

6.0 

5.0 

44 

6.0 

5.5 

65 

6.0 

5.5 

57 

A 

6.5 

6.2 

47 

6.5 

5.7 

47 

6.3 

5.5 

54 


6.7 

6.7 

32 

7.0 

6.2 

50 

6.6 

6.0 

59 


ma 

7.3 

0 

7.6 

7.6 

0 

6.8 

6.8 

0 


2.5 

2.5 

mm 

m 

m 

0 





3.0 

3.0 



ul 

50 

3.0 

3.0 

0 


3.5 

3.5 




505 

3.5 

4.4 

195 

mm 

4.0 

5.2 

507 

Ktfl 

3.8 

337 

4.0 

4.0 

316 


4.5 

5.6 

414 


mWm 

320 

4.2 

4.0 

307 

§ 


5.3 

441 

4.9 

In 

303 

4.9 

4.8 

304 

1 

IM 



mwm 


378 

5.2 

5.0 

260 

§• 


5.4 

373 

■la 

4.9 

376 

5.5 

5.1 

273 

£ 

6.0 

4.5 

410 

6.0 

Him 

395 

6.0 

mMim 

243 


6.5 

4.7 

374 

6.5 

4.8 

244 

6.5 

5.0 

205 



5.2 



6.7 

137 

6.8 

5.2 

119 


7.4 

7.4 

HHCH 

7.5 

7.5 

0 

7 5 

7.5 

IHKH 


Tliis species tends to increase the active acidity of the solutions 
in which it grows. In every case in the Richards’ solution the 
acidity is slightly increased, usually less than 1 Pg unit. In the 
p^tone solution, with a few exceptions in the more acid range, 
this tendency p^sists, the amount of increase, as in the Richard’s 
solution, being less than 1 unit. Comparing the 2 solutions, 
however, the increase is greater in the peptone solution. 

When comparing the growth in the 2 media it becomes evident 
that the p^tone solution is much the better. With peptone as 
the source of nitrogen, PolyaticHu verticolor produces some 5 to 
6 times as much mat as when an inorganic salt is the source of 
nitrogw. The range of growth in the p^tone solution is not 
materially widened on Uie alkaline side exc^t at 36® C., but on 
the acid side it is markedly widened for 15“ C. and 35“ C. For 
25“ C. it remains the same in both solutions. It is evident that 
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the optimum temperature in the one solution is not necessarily 
the optimum in the other, for in the Richaitls’ solution the fungus 
shows poorest growth at 15^ G., while in the peptone solution it 
shows best growth at this same tempwature. The poorest results 
are given at 35° C. in the peptone solution and intermediate in 
the Richards’ solution. The optinud Pb range in the peptone is 



Fig. 15. SchisophyUum commune in Richards’ solution. 


somewhat more acid than that in the Richards’ solution, in the 
first case being close to the zone Ph 3.5-5.0 and in the second, 
to the zone 4.0-6.5. Exc^t at the 2 lower temperatures in the 
peptone solution, there is no indication of a marked optimum Ph. 

Although the Ph range at 15° C. is somewhat narrower than at 
the other 2 temperatures, SchizophyUum commune (table xi) 
grows best at this tmperature in the Richards’ solution (fig. 15). 
Hoo the Pb limits are 3.7 and 7.0, while at 25° C. and 35° C. 
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they are 3.4 and 6.9 and 3.4 and 7.0. Only at 15° C. is thwe 
any indication of a pronounced optimum Pb> this being 5.6 with 
82 mgs. of growth. At the 2 hi^er temperatmes the optimum 
growth-zone is Pa 4.9-6.5, while at 15° G. it is somew^t nar- 
rower, being 4.3-6.0. 


TABLE XI 


THE GROWTH OF BOHIZOPHYLLUM OOMMUNB AND THE OHANOBS IN THE 
ACTIVE ACIDITY UPON BOTH THE RICHARDS’ AND THE PEPTONE 
SOLUTIONS AT DIFFERENT INITIAL Pb AND TEMPERATURES 



16* C. 1 

25® C. 1 

1 36* C. 

P- 1 

Wt.of 
mat in 
mgs. 

Ph I 

Wt. of 
mat in 
mgs. 

Pb I 

Wt.of 
mat in 
mgs. 

Initial 

Final 

Initial 

Final 

Initial 

Final 





3.4 

3.4 

0 

3.4 

3.4 

0 

. 

3.7 

3.7 

0 

3.0 

3.6 

30 

3.0 

3.7 

22 


4.3 

3.7 

52 

4.2 

3.6 

32 

4.3 

3.8 

26 


5.0 

3.8 

47 

4.0 

3.7 

35 

4.0 

3.8 

33 

•p 

5.6 

4.5 

82 

5.4 

3.8 

42 

5.4 

4.6 

37 

3 

6.0 

5.4 

54 

5.0 

4.6 

36 

5.8 

5.1 

30 


6.5 

6.4 

18 

6.3 

5.6 

37 

6.3 

5.5 

45 





6.6 

6.4 

35 

6.5 

5.8 

38 


7.0 

wm 


6.0 

6.0 

0 

7.0 

mm 

0 


2.8 

\ 2.8 1 

0 

2.8 

2.8 

0 

2.0 

2.0 

0 


3.5 


trace 


3.6 

248 

3.5 

3.5 

07 


3.0 

msm 

687 


5.8 

560 


5.8 

327 


4.6 

5.7 

844 

nfl 

6.0 

645 

4.4 

6.1 

483 


5.0 

5.0 

884 

4.0 

6.0 

671 

5.0 

5.8 

388 

n 

5.5 

5.0 

880 

5.4 

6.0 

645 

5.3 

5.0 

301 

I 

6.0 

5.8 

866 

5.6 

6.0 

742 

5.6 

5.0 

280 

1 . 




6.0 

5.8 

560 

6.0 

6.3 

512 


6.6 

5.0 

553 

6.4 

5.0 

542 

6.7 

6.4 

465 


7.0 

5.0 

431 

6.0 

5.0 

550 


6.4 

400 


7.6 

6.3 

m 

7.8 

6.2 

511 

7.5 

6.5 

305 


8.0 

6.5 

106 




8.0 

8.0 

0 


8.5 

8.5 

0 

8.5 

8.5 

0 





In the peptone solution (fig. 16) the fungus again shows opti- 
mum growth at 15° C. with a range from Pa 2.8 to 8.5. This 
is a narrower range on the acid side than that for either 25° C. 
or 35° C. but a wider range on the alkaline side than for 35° C.; 
the intermediate temperature having a range from Pa 2.&-8.5 
and the high^ from 2.9 to 8.0. The optimum Pa zone at 15° C. 
is 4.6-6.0 with a maximum of 884 mgs. at Pa 5.0, and at 25° C. 
it is 4.4-5.6 with a maximum of 742 mgs. at Pa 5.6. At 35° C. 
the growth curve fluctuates widely through a range of 200 mgs. 
between Pa 4.4 and 7.5, making it difficult to show either an 
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cq;)timuin sone or optimum Pa> but better growth is obtained at 
Pb 6.0 with 512 mgs. than at dther of the other 2 high points, 
Ph 4.4 and 6.7. 
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-700 
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FSg. 16. 8ehi99phyUum commune ia peptone-nutrient solution. 
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The mycelial growth of SckizophyUum commune tends to 
increase the active acidity of the Richards’ solution throughout 
the entire Ph range and at all temperatures. The degree of 
increase is not pronounced in any case, the highest being 1.6 
Pb units and the lowest 0.1 unit, while the majority of changes 
are less than 1 unit. In the peptone solution, on the other hand,, 
there is a tendency to decrease the acidity of all solutions with 
an initial acidity greater than Pb 6.0 and to increase it when the 
initial acidity is less than this figure. The initial reaction, Pb 6.0, 
at the 2 lower temperatures is slightly increased, while at the 
highest temperature it is slightly decreased. Within the initial 
range used in these experiments, growth between Pb 4.0 and 8.0 
tends to produce a final range from Pb 3.7-6.6. In the Richards’ 
solution, on the other hand, this tendency to change the acidity 
to approximately Pb 6.0 is not evident, as the final Pb range is 
more acid than the initial. 

The most outstanding feature in comparing Schuophyllum 
commune in the 2 solutions is that in the peptone medium the 
fungus grows from 15 to 20 times better than in the Richards’ 
solution. It shows optimum growth in both cases at 15” C. and 
poorest at 35” C. The differences are not so marked, however, 
in the Richards’ solution as in the p^tone solution where the 
inferiority of 35” C. for growth is quite noticeable. The optimum 
Ph range for both solutions lies between 4.0 and 6.0, with little or 
no evidence that the fungus tends to grow better at any one Ph 
than at any other within this zone. 

The results, from cultures at 25” C. in a 0.5 per cent peptone- 
nutrient solution at initial acidity of Ph 3.0, 4.0, 5.0, 6.0, and 7.0 
(table XII, figs. 17 and 18), indicate that in every case »cept 
for Pholiota adiposa the fungi grow best when the initial Pb is 
4.1. This one fungus grows better at Pb 5.0. Pleurotue oetreatus 
(fig. 17) and Daedalea confragosa (fig. 18) grow more actively 
than the other 6 species, reaching 139 mgs. at Ph 4.0 and 135 
mgs. at Ph 5.0 in the first case, and 127 mgs. at Ph 4.0 and 118 
mgs. at Ph 5.0 in the second. These same 2 fungi fail to grow 
at Pb 3.0, while all of the other species produce some felt at this 
acidity. These other 6 species are closely grouped with respect 
to the amount of growth, all being able to utilize peptone as a 
source of carbon. 
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Fig. 17. ArmiUaria mellea, PhoUota adxpom^ PdyaHctua versicolor f and Daedalea 
confragosa in a peptone-nutrient solution without sugar and at 25^ C. 
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Fig. 18. Polyportu adustus, SchisophpUum commune, LeneUee eepiaria, and 
PUuroiue oetreatue in a peptone-nutrient solution without sugar and at 25^ C. 
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TABLE XII 

OBOWTB AND CHANGES IN THE ACTIVE ACIDITY AT 26 * C. AND AT DIF* 
FEBENT INITIAL Pa IN A SOLUTION WITH PEPTONE AS THE 
ONLY SOUBCB OF CABBON AND NITBOOBN 


Fungi 


Schizophyllum 

commune 

Polyporus 

adustus 

Lenzites 

sepiaria 

Pleurotus 

ostreatus 



Wt. of 






Wt. of 


mil 

Wt. of 

F, 

matin 



p- 

mat in 


mat in 



mgs. 






mgs. 



mgs. 

iSI 

3.0 

47 

in 


37 

Em 

3.0 

24 

in 

3.0 

0 

in 

6.6 

84 

in 

6.6 

99 

4.1 

6.6 

91 

Wi 

7.3 

139 


5.9 

70 


6,0 

67 

6 0 

6.7 

82 


7.2 

136 

ISI 

6.0 

62 

6.0 

6.6 

76 

6.0 

7.3 

73 

ISI 

7.9 

89 

m 

6.7 

70 

7.0 

6.0 

40 

Mil 

7.2 

39 


iO 

78 


Pholiota 

Armillaria 

Polystictua 


Daedalea 


adiposa 


mellea 

versicolor 

confragosa 

BWil 

3.6 

31 

3.0 

3.2 

26 


3.1 

31 

Em 

3.0 

0 

kKii 

6 6 

63 

4.0 

6.6 

102 


6.4 

61 

Mil 

6.6 

127 

nCi 

6.8 

76 

gWil 

6.7 

96 


6.6 

39 

wMm 

6.8 

118 

6.0 

Wfil 

63 

6.0 

7.4 

96 

6 0 

6.4 

33 

6 0 

6.9 

89 

Mil 

1 7.4 

49 

JEO 

7.4 

36 


7 6 

41 

7.0 

7 2 

41 


In every case the active acidity of the solutions with the initial 
Ph 3.0 is not materially altered by growth, while in the majority 
of cases in those solutions with an initial acidity of Ph 4.0, 5.0, 
and 6.0, the active acidity is reduced close to neutrality. Excep- 
tions to this are : Polystictua versicolor at Pa 6.0, Polyporus aduetus 
at Ph 7.0, and Schizophyllum commune at Ph 6.0 and 7.0. In 
these cases the active acidity is slightly increased. The acidity 
is decreased less by Polystictm versicolor and more by Plsurotus 
ostreaius than by the other species, the final values ranging from 
5.4 to 5.5 in the first case and from 7.2 to 8.0 in the second. 

The use of filter-paper strips and cellulose suspensions in 
cultures made it necessary to form some standard for measuring 
the amounts of growth otW than by the dry weights of the mats. 
This was accomplished by comparing the growth in the cultures 
with a definite scale ranging from 0 to 5, where 0 designates no 
growth; 1, traces of submerged growth; 2,submerged growth more 
than in 1 but less than 50 per cent of the surface covered; 3, as 
in 2 but the surface more than 50 per cent and lees than 100 pw 
cent covered; 4, as in 2 but the surface oitirely covered by a thin 
film of mycdium; and 5, surface covered by a thicker mat than in 
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4. This criterion is used throughout the series where celluloses 
are used in liquid cultures. 

The hydrolysis of the filter-paper is also measured according 
to a definite scale ranging from 0 to 6, where 0 represents no utili- 
zation as evidenced by the intact strips; 1, strips appear intact 
but are rather easily shredded upon being touched; 2, more than 
75 per cent of the strips are intact, but 25 per cent are already 
partially decomposed and shredded; 3, more than 50 per cent 
and less than 75 per cent of the strips are intact; 4, more than 25 
per cent but less than 50 per cent of the strips are intact and less 
than 25 per cent completely shredded; 5, less than 25 per cent 
of the strips are intact, but more than 25 per cent and less than 
50 per cent are completely decomposed; and 6, the strips are 
entirely decomposed into a fibrous condition. 

Table xiii shows that all the fungi are able to some extent to 
utilize filter-paper as a source of carbon. Some species, such as 
Armillaria mellea and Polystictiis versicolor, throughout the entire 
Ph range from 3.0 to 7.0, show considerable hydrolysis of the 
paper, more than half of the strips being dissolved and partially 
ut^ed. Other forms, such as Daedalea confragosa, Pleurotus 
oatreahis, and Polyporus adustus, show less utilization of the paper 
cellulose. Lenzites sepiaria, SchizophyUum commune, and Pholiota 
adiposa make minimum use of this source of carbon. In only one 
case, Pholiota adiposa at Ph 5.0, is over 50 per cent of the cellulose 
dissolved, while with the other 2 species, Lenzites sepiaria and 
SchizophyUum commune, more than 75 per cent of the strips are 
left intact or are only slightly shredded after 30 days. Schizo- 
phyUum commune, Daedcdea confragosa, and Pleurotus ostreatus 
do not grow at Pa 3.0, while all of the other species are capable 
of a small amount of growth at this acidity. Polyporus adustus, 
Daedalea confragosa, Pleurotus ostreatus, and Armillaria meUea 
grow as well at Ph 7.0 as at any other Ph, while the other species 
are characterized by maximum mycelial growth and utilization 
of the filter-paper at the intermediate reactions. 

Althou^ there is some considerable variation in Pb, all species 
except Polysticlua versicolor reduce the active acidity of the more 
acid solutions. Daedalea confragosa, Armillaria mellea, Schizo- 
phyUum commune, and Polyporus adustus slightly increase the 
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TABLE XIII 

OBOWTH AT 35* O. AND xrriLIZATION OF FILTBR-PAPXR AS THK SOCBOB 
OF CARBON IN A WEAK PKPTONB SOLUTION WITH 
DIFFERENT INITIAL Pa 


Fungi 



Polystictuf 

versicolor 

Polyporus 

adustus 

Schisophyllum 

commune 

■Bran 

H 






a 



3 



a 

1 

H 

h 

.2 

H 

3- 

o 

H 

|l 

o 

S.I 

H 

(h 

|i 


a 


si 

£ I 

1 

si 

^2 9 

1 

si 

-a 

:3 

1 

si 



3.2 

3 

3 

5.0 

Bl 

n 

ifl 

0 

mm 

3.6 

2 

1 

E83 

4.6 

4 

5 

5.9 

Kl 

■■ 

in 

5 

2 

6.2 

3 

2 

5.0 

4.5 

5 

5 

5.8 

mm 

k| 

6.0 

5 

2 

6.2 

3 

2 

6.0 

4.7 

4 

4 

5.9 



6.0 

3 

1 

6.7 

3 

2 

EEl 

6.2 

2 

3 

5.6 

kI 

■I 

6.3 

2 

1 

7.8 

2 

1 


Daedaleft 

Pleurotus 

Pholiota 

Armillaria 


confragosa 

ostreatus 

adipoaa 

mellea 


2.8 

0 

EBU 

2.8 

0 ; 

0 

5.7 

2 

1 

3.8 

4 

4 


6,1 

4 

3 

6.0 


3 

5.5 

4 

2 

4 5 

5 

5 

5.0 

5.0 

4 

3 

6.1 

5 1 

3 

5.0 

5 

3 

5.0 

5 

5 

6.0 

5.2 

5 

4 

6.6 

5 

3 

6.6 

4 

2 

4.6 

5 

5 

EEl 

6.3 

3 

3 

7.7 

5 

3 

7.8 

2 

1 

4.3 

4 

5 


active acidity of the solutions with an initial Fh 6.0 and 7.0. 
Pholiota adipoaa, Lenzitea aepiaria, and Pleurotm oatrecAua, on the 
other hand, tend to change the initial Ph 6.0 toward neutrality 
and the initial Ph 7.0 to slight alkalinity. The direction and 
amount of change in the active acidity vary with the fungus 
under consideration and with the initial Ph of the solution. 

Polyporus admtua, Polysiictua versicolor, SchizophyUum com- 
mune, Lenzites eepiaria, and Pleurotus oatreatus grow slowly in 
the Richards’ solution where cellulose from different species of 
wood is used as the source of carbon (table xiv). Without an 
exception the bulk of the growth is beneath the surface of the 
solution in close contact with the cellulose, forming an inseparable 
mass. In no case is growth obtained at Ph 2.9, while in the major- 
ity of instances maximum growth occurs at Ph 5.0 and 6.0. Of 
the 5 species, Lenzitea aepiaria makes the poorest growth through- 
out and fails to grow at all upon cellulose from poplar wood. 
Pleurotua oatreatua and Polyporua aduatua, on the other hand, 
show most active growth. In both of these cases growth is less 
vigorous on pine-wood cellulose than on the other celluloses 
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from maple, oak, and poplar woods. Palypcrw aduttua grows 
best on jmplar-wood cellulose, and Pleurotm oatreatua on cellulose 
derived from either maple or poplar woods. Polyatidua verai- 
cdor and SchizophyUum commune, while growing less vigorously 
than either of the other 2 species, do not show decreased growth 
when pin»>wood cellulose is used. 

In every case the acidity of the solutions is but slightly changed; 
whm the imtial is Pb 4.0, the final is 3.5 to 4.1 ; where the initial 
is Pb 5.0, the final is 4.3 to 4.2; and where the initial is Pb 6.0, 
the final is 5.6 to 6.4. In only one case, Polyatictua veraicolor in 
maple-wood cellulose, is the final acidity increased where the 
initial is Pb 6.0, while in just one instance, Polyporua aduatua 
in poplar-wood cellulose, is the final acidity decreased where the 
initial is Pb 5.0. There is no indication that any fungus tends to 
decrease or increase the active acidity with any degree of regular- 
ity. 

TABLE XIV 

GROWTH AT 26* C. AND AT DIFFERENT INITIAL Pa IN A MODIFIED 
RIOHARDa- SOLUTION WITH CELLULOSE AS THE 
SOURCE OF CARBON 


Fungi 


Initial Ph 

Polvporus 

adustus 

Polystictus 

vereicolor 

Schiio- 

phyllum 

oommune 

Lensites 

sepiaria 

Pleurotua 

ostreatus 

Final Pa 

Mycelial 

growth 

Final Pa 

Mycelial 

growth 

Final Pa 

Mycelial 

growth 


Mycelial 

growth 

Final Pa 

Mycelial 

growth 

2.9 

2.0 

0 

2.8 

0 

2.9 

0 

2.0 


2.0 

0 

4.0 

3.0 

1 

4.1 

2 

3.0 

1 

4.1 


3.8 

1 

5.0 

4.5 

2 

4.5 

3 

4.5 

2 

4.8 


4.6 

2 

6.0 

5.7 

2 

6.0 

2 

6.3 

2 

6.0 

1 

6.4 

3 

2.0 

2.9 

0 

2.8 

0 

3.0 

0 



2 j| 

0 

4.0 

3.0 

1 

3.6 

2 

4.0 

1 



3.8 

2 

5.0 

5.2 

2 

4.6 

3 

4.5 

2 

4.5 


4.3 

4 

6.0 

6.3 

3 

5.6 

2 

6.1 

2 

6.2 


6.2 

4 

2.0 

2 8 

n 

2.0 


2.0 

n 

2.0 


2.0 

0 

4.0 


■■ 

4.0 


3.9 


4.0 

■■ 

3.8 

1 

5.0 


2 

4.6 


4.6 

H 

4.8 

1 

4.8 

3 

6.0 

6.0 

3 

6.2 


6.2 

2 

6.2 

2 

6.2 

3 

2.0 

■SI 


— , 





m 

-- 


4.0 

HB 


4.0 

1 

VWTH 

KB 

H|||H 


4.0 

1 

5.0 

■n 



3 

4.8 

0 



5.0 

4 

6.0 

1 6.2 1 


■■1 


6.0 

0 

HU 

■ 
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When this Richards’ solution with the same cdluloses as the 
sources of carbon is solidified with 2 per cent agar and inoculated, 
the diametric growth of these same 5 species of fungi is slow. It 
is characterized by a very thin superficial layer of mycelium and 
by clearing of the agar, denoting utilization of cellulose. The 
growth in diameter, both of the fimgi and of the clear zones, was 
measured every other day for 18 days, when all growth had 
stopped, due to the drying of the agar. As the intervening 
measurements simply show successively increasing growth with- 
out any striking departures from the normal, the final figures, 
as obtained at the end of 18 days, are the only ones presented in 
table XV. 

TABLE XV 

DIAMBTRIC GROWTH OF THE FUNGI AND OF THB CLEAR ZONES IN A MODI- 
FIED RICHARDS' SOLUTION SOLIDIFIED WITH 2 PER CENT AOAR 
AND WITH CELLULOSE AS THB SOURCE OF CARBON. 

MEASUREMENTS GIVEN IN MILLIMETERS 


Fungi 


Initial Ph 

Polystictus 

vereicolor 

Pleurotue 

ostreatus 

Schizo- 

phyllum 

commune 

Polyporue 

adustus 

Lenzitee 

aepiaria 

111 

III 

Dinmeter 
of deer 
zone 

Diameter of 
mycelial 
growth 

Diameter 
of clear 
zone 

Diameter of 
mycelial 
growth 

Diameter 
of clear 
zone 

Diameter of 
mycelial 
growth 

Diameter 
of clear 
zone 

Diameter of 
mycelial 
growth 

Diameter 
of clear 
zone 

2.8 

0 

0 

0 

■El 

0 

0 1 

HTil 

0 

0 

0 

4.0 

70 

48 

61 

25 

68 


78 

* 

0 

0 

4.6 

80 

41 

70 

74 I 

80 

70 


60 


0 

5.0 

26 

0 

62 

65 

62 

56 

80 

65 

0 

0 

6.0 

65 

32 

70 

65 

55 

60 

80 

40 

■1 

0 

2.8 

0 

0 

0 


0 

0 

0 

0 

mm 

0 

4.0 

0 

0 

61 

22 

0 

0 

52 

30 

Bfl 

0 

4.6 

0 

0 

65 

35 

46 

• 

75 

30 

0 

0 

5.0 

0 

0 

32 

* 

47 

• 

74 

60 

0 

0 

6.0 

0 

0 

68 

* 

42 

* 

65 

55 

0 

0 

2.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4.0 

0 

0 


• 

48 

0 

58 

30 

0 

0 

4.6 

78 

35 

65 

78 

70 

30 

75 

70 


0 

5.0 

70 

35 

70 

65 

40 

40 

76 

60 


0 

6.0 

62 

38 

73 

72 

55 

45 

77 

75 

Kl 

0 

2.8 

0 

0 

0 

0 

0 

0 

0 

0 


0 

4.0 

0 

0 

29 

0 

36 

0 

21 


Kl 

0 

4.6 


0 

75 

40 

69 

0 

85 

60 

0 

0 

5.0 

0 

0 

83 

50 

41 

0 

70 

35 


0 

6.0 

0 

0 

70 

58 

36 

0 

0 

■El 

1 0 

0 


* No definite dear sone. 
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In no case is growth secured in the most acid plates, those with 
an initial Fb of 2.8. LenzUea sepiaria does not grow under any 
condition and apparently is unable to utilize the cellulose con- 
tained in the agar. Polystictua versicolor grows and utilizes the 
cellulose from both poplar and maple woods but not from pine 
and oak woods, while the other 3 species will grow to some extent 
upon celluloses derived from the 4 types of wood. There is some 
doubt as to the utilization of cellulose from pine and oak woods 
by SchizophyUum commune, for in this, and in a few others, the 
plates remained cloudy in spite of the comparatively active 
growth. Pleurotus ostreatus, one of the most active users of 
cellulose, does not avail itself of the carbon from the pine-wood 
cellulose as readily as of the other forms of cellulose, while 
Polyporus adustua does not show this difference. Most active 
growth and hydrolysis are secured in those plates with an initial 
Ph of 4.6, 6.0, and 6.0. In some cases, however, as with Schizo- 
phyUum commune and Polyetictus versicolor on poplar-wood 
celluloses, growth of the fungi and utilization of the cellulose 
are as marked at Pb 4.0 as in the less acid plates. 

Discussion 

All of the fimgi used in these experiments show growth through 
a considerable range of hydrogen-ion concentration. A brief 
review of the facts, as previously presented, show that the fungi 
studied are partial to acid media, and that in the majority of 
cases they f^ to grow in slightly alkaline solutions. It can be 
said for these fimgi in general that they are acid-loving organisms, 
but such a statement does not imply that none of them will 
grow upon an alkaline solution. In this respect they exhibit 
some individual differences. 

In the Richards’ solution, the less favorable of the 2 major 
solutions used, there is no indication that any of the 8 species will 
grow in an alkaline culture. Polyporus adustus and Pleurotus 
ostreatus do grow at Pb 7.0. While this tendency to grow in a 
neutral solution is not as marked for Polystictus versicolor as 
for the first 2 species, it does grow better at Pa 7.0 than do the 
otho* 5. Although in some cases growth is obtained at Pa 6.8 
and 6.9, Daedalea confragoaa, LenzUes sepiaria, SchizophyUum 
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commune, Pholiota adipoea, and AnniUaria meUea fail to grow at 
Ph 7.0. 

This tendency to grow only in an acid medium is less evident 
in a more favorable nutrient, the peptone solution. Here in every 
case growth is secured at Ph 7.0, and only 4 species, Polyetictus 
versicolor, LenzUea sepiaria, Pholiota adiposa and Daedcdea con- 
fragosa, fail to grow in an alkaline solution. For these 4 qiecies 
growth at Pb 7.0 is much less than at more acid values. Three 
of the remaining 4 species, SckicophyUum commune, Pleurotue 
ostreatus, and Polyporus adustus, grow definitely on a slightly 
alkaline solution, the first 2 growing until Pb 8.5 is reached and 
the third until Ph 8.0 is reached. ArmUlaria meUea in this case 
shows an intermediate condition similar to that obtained for 
Polystictus versicolor in the Richards’ solution. While Polyp- 
orus adustus and Pleurotue ostreatus are tolerant to a neutral 
substratum in the Richards’ solution and to an alkaline substra- 
tum in the peptone solution, this is not true for SchizophyUum 
commune, which is distinctly intolerant to neutrality in the first 
case and more tolerant to alkalinity than any other species in 
the second. 

Of these fungi which were more tolerant to alkali, SchizophyUum 
commune and Pleurotue ostreatus are a little less tolerant to acid 
in the peptone solution than the other species, while Polyporus 
adustus is markedly more tolerant (table xvi). In the Richards’ 
solution this relationship is not as distinct, for, while Schizophyl- 
lum commune retains indications of being less tolerant to acid, 
Pleurotue ostreatus and Polyporus adustus differ little or not at 
all from the other 5 fungi. On the other hand, of those species 
which show no indication of growth in alkaline solution, Lenzites 
sepiaria and Pholiota adiposa react as do the majority with 
reference to acid tolerance, while Polystictus versicolor shows a 
wider range on the acid side in the Richards’ solution. ArmiUaria 
mdlea exhibits a wider range on the acid side in the peptone 
solution. In other respects these 2 species do not differ from the 
majority. 

The data obtained from these experiments have shown that 
mycelial growth of Polystictus versicolor, Lenzites sepiaria, Pho- 
lioia adiposa, ArmiUaria meUea, and Daedalea confragosa is 
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TABLE XVI 

THB HYDROGSN-ION CONCENTRATION. EXPRESSED IN Pb, 
CAPABLE OP INHIBITING MYCELIAL GROWTH 


Solution 


Fungi 

Richards’ 

Peptone 

Acid limit 
in Ph 

Aik. limit 
in Pb 

Acid limit 
in Pb 

Aik. limit 
in Pb 

HBBHi 

• c . 



la 

m 


iia 

25 

35 

la 

m 

fa 

la 


35 

8. commune 

3.7 

3.4 

3.4 

7.1 

6 9 

7 0 

3.5 

2 8 

2.9 

8.5 

8.5 

8.5 

L. sepiaria 

3.6 

3.5 

3 5 

7 3 

7 J 

6 9 

2 8 

2.8 

3.0 

7.4 

7.5 

7.6 

Ph. adiposa 

3.4 

2.8 

3.4 

6.9 

EEi 

6.9 

3 0 

2.8 

2.8 

7.6 

7.6 

7.6 

P. versicolor 

3.5 

2 5 

3.0 

7.3 

7.6 

6 8 

2.5 

2.6 

3.0 

7 4 

7.6 

7.5 

PL ostreatus 

3.3 

2.9 

3.5 

7.5 

7 2 

7.5 

3.5 

3.0 

4 2 

8.5 

8.5 

8.5 

D. confragoea 

ESI 

3.6 

3.6 

5 6 

7.2 

7.2 

3.3 

2.8 

2.8 

7.6 

7.5 

7.6 

P. adustus 

3.6 

3.3 

3.3 

7.5 

7.6 


2.0 

2 0 

2 8 

EKl 

Ell 

8.0 

A. mellea 

w 

ED 

EM 

WPl 

EM 


on 


2.5 

7 6 

7.8 

7.4 


checked, or else is very poor, in alkaline solutions, and is inhibited 
in the acid range Pb 3.0-^3.5 in the Richards’ solution and 2.5‘-3.0 
in the peptone solution. Schizophyllum commune and Pleurotua 
oetreaiua are more tolerant to alkaline media and less tolerant to 
acid media, and Polyporus adustm is more tolerant to both alkali- 
nity and acidity than are the above 5 species of fungi. These 
conclusions agree with those reached by Rumbold (’08), Spauld- 
ing (’ll), Zeller (’16), and others who have observed that Len- 
zites sepiaria is extremely sensitive to traces of alkalinity. Zeller, 
Schmitz, and Duggar (’19) reported that Polystictua veraicolor 
grew at Ph 8.6 in a Czapek’s solution, changing the initial acidity 
to Ph 4.8. It is evident that fungi re^ond to wider or narrower 
ranges of Pb in response to various complex factors. Such a 
complex and interdependent set of environmental and physiolo- 
gical conditions control the vitality of these fungi that it is diffi- 
cult to foresee just why divergent results are obtained at different 
times. 

Without an exception the widest optimum Pb range is obtained 
in the more favorable medixim, the peptone solution. Here, 
with individual variations, the optimum growth-zone is between 
Pb 3.5 and 6.5. In the less favorable solution, the Richards’ 
solution, the range is more limited, being Pb 4.0-6.0. This does 
not imply that the optimiun range always falls entirely within 
these limits or that growth is always equally good throughout, but 
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they do indicate the zones in the major portions of which the 
fungi show good growth. The optimum range as indicated 
in any 1 solution does not always foretell the range which will 
be obtained in any oth^ solution, for if the one solution is more 
favorable for growth than the other, the range will tend to be 
widened, producing a curve with a slightly fluctuating optimum 
zone covering sev^l Pb units. 

Furthermore, the optimiun range varies slightly with the 
temperature. A temperature too high or too low for maximum 
growth tends to affect the physiological balance of the fungus, 
resulting, no doubt, in a narrower optimiun range or a range 
shifted a little toward either neutrality or greater acidity. Such 
a case is well illustrated by Polyporus aduslus (fig. 8), Polyatictus 
veraicolor (fig. 14), and DaedaUa confragoaa (fig. 4). It is impos- 
sible to foretell just how a certain species will react toward a 
given set of conditions; therefore it is not practicable or even 
possible to point out any marked optimum Ph or even a narrow 
range of Pb in which the optimum will invariably fall. 

The directions of the changes in the initial acidity due to 
growth vary with the solution and with the temperature. In 
general, growth in the Richards’ solution tends to increase the 
acidity. However, Polyporua aduatua decreases the acidity of 
this medium in the more acid range, while minor variations from 
this general increase are to be noted for Pholiota adipoaa at 
15° C. and 25° C. and for Pleurottu oatreatua at 15° C. In no 
case, however, are these exceptions pronounced. 

This tendency toward increased acidity is not characteristic 
of the fungi in the peptone solution. Lenzitea aepiaria is the 
only species to increase the acidity throughout the entire Pb 
range and at all temperatures. Polyatictua veraicolor in general 
also causes an increase in the acidity of this solution. On the 
other hand, in marked contrast to its action in the Richards’ 
solution, Pleurotua oatreattia decreases the hydrogen-ion concen- 
tration in every case. For the other 5 species the results are 
not uniform, but on the whole the active acidity is decreased 
within the initial range Pb 2.5-5.5 and increas^ within the 
initial range, 6.5-8.0. Pb 6.0 in the majority of cases remains 
close to the initial, varying little in one direction or the other 
with the different fungi. 
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Considering the 2 major solutions, the Richards’ and the pep< 
tone solution with sugar, LeneUes sepiaria is the most active 
producer of acid, the final Pb in every case being more acid than 
that produced for the corresponding solution by the other species 
(table xvn). However, in the peptone solution without sugar 
and in the Richards’ solution with cellulose as the carbon source, 
this tend^cy toward greater final acidity is not evident. Table 
XII shows that in 4 out of 5 cases in the peptone sugar-free solu- 
tion, the active acidity is actually decreased by Lenzites sepiaria. 

TABLE XVII 

THE AVBBAOBS OF THE FINAL Ph PRODUCED IN THOSE 
SOLUTIONS IN WHICH THE FUNQI GREW 


Solutions 


Fungi 

Richards’ 

Peptone 
with sugar 

Peptone 
without sugar 

•c. 

”0. 

®C. 

15 

25 

35 

15 

25 

35 

25 

PI. oatreatus 

mm 

4.5 

4.6 

6.7 

6.9 

6.0 

6.6 

P. adustus 

mmm 


5.3 

4.6 

5.8 

6.3 

5.8 

Ph. adiposa 


4.3 

4.6 

6.0 


5.9 

6.1 

L. sepiaria 

4.6 

4.2 

3.9 

3.5 

mltm 

3.5 

6.1 

S. commune 

4.8 

4.5 

4.6 

5.6 

Bin 

5.9 

5.4 

P. versicolor 

5.1 

4.4 

4.6 

4.8 

mSm 

4.7 

5.4 

D. confragosa 

4.3 

KmiH 

4.9 

5.9 

6.5 

6.3 

6.1 

A. mellea 

5.1 

14 0 1 

4.7 

4.6 

4 5 

6.2 

6.2 


While PolysHcHu versicolor does not cause such a sharp acid re- 
action in the substratum upon which it grows, and while the 
results vary with the medium, this fungus does tend to increase 
the acidity of all the solutions. The other 6 species are less 
consistent than these 2 fungi toward increasing the active 
acidity of the major solutions. Zeller, Schmitz, and Duggar 
(’19), using 12 species of fungi, found in general that all except 
Mendius pinastri increased the active acidity of a potato broth- 
nutrient salt solution and that Polystidus versicolor increased the 
active acidity in 7 and slightly decreased it in 4 cases. It is 
evident that the direction of the change in the initial acidity 
depends upon a variety of factors. 

These factors beyond a doubt are not wholly dependent upon 
the individuid physiological action of the fungus. Undoubtedly 
the chemical nature and the initial acidity of the substratum 
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have much to do in determining whethw the acidity will be in- 
creased or decreased as a result of mycelial growth. Excqit 
for Lemites sepiaria and Polystictua versicolor, a substitution of 
peptone with its organic nitrogen for an inorganic nitrogen as 
well as a reduction in the amount of sugar tends to reduce the 
acid production by the fungi. Furthermore, while it is not always 
possible to predict the direction of the changes in acidity, it has 
been observed in these experiments that those solutions with 
a low initial acidity become more acid, and those with a high 
initial acidity become less acid. Temperature, on the other 
hand, may result in slight variations which are not possible 
to regulate or to express in any rule. The tendency of PhoKota 
adiposa to increase the active acidity of the peptone solutions at 
15° C. and 35° C. and to decrease it at 25° C. well illustrates 
this point. 

It is not possible to draw conclusions showing that those 
species tolerant to alkalinity produce a low final acidity or that 
those species tolerant to a more acid substratum produce a high 
final acidity. Pleurotus ostreatus does show an outstanding low 
fiiuil acidity in the peptone solution but not in the Richards’ 
solution, while Polyporus od-ustus and Schizophyllum commune 
do not have a final acidity different from that for the majority 
of the fungi intolerant to alkalinity. Lemites sepiaria, previously 
shown to be the most active acid producer under all conditions 
in the 2 major solutions, shows no tendency to grow on a solution 
more acid than Ph 3.0. 

No one temperature can be shown to be the optimum for 
all the fungi under all conditions. The same temperature may 
not be optimum for growth under different sets of conditions. 
This is well illustrated by Lemites sepiaria, for in the peptone 
solution it is impossible to indicate any one temperature as the 
optimum for this fimgus, while in the Richards’ solution it is 
.evident that 35° C. is the best of the 3. It is more probable that 
there are optimum ranges of temperature rather than optimum 
points, and that these ranges vary with the fungi under considera- 
tion. Furthermore, these zones may ov^lap one another and 
may be widened or narrowed, depending somewhat upon the 
^vironmental and physiological factors governing growth. The 
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species under consideration, however, fall into 3 groups; (1) 
those fungi which are partial to lower temperatures, as Sdvm- 
phyUum commune and Polyporue aduetua, (2) those that are par- 
tial to intermediate temperatures, as PhoUota adiposa, Polyatidm 
vemcolor, and Daedalea confragoaa, and (3) those that are partial 
to higher temperatures, as Lemitee eepiaria, Phurotua oatreatua, 
and Armillaria mellea. 

, These temperature relations in culture can be correlated to 
some extent with the habitat conditions of the fungus in nature. 
SchizophyUum commune, frequently found in the early spring and 
late fail in shaded brush heaps, grows close to the damp soil and 
is surrounded by cdol moist air. Polyporua aduatua, often found 
in the spring and early summer months, grows most frequently 
on some shaded stump or log where proximity to the soU gives 
a moist and cool habitat. Lenzitea aepiaria, one of the species 
partial to higher temperatures, grows abimdantly in the southern 
states, making its appearance during the warm weather following 
the rains. For this species, Falck (’09) has found that 35“ C. is 
the optimum. Polyatictua veraicolor is often found growing on 
stumps during the late spring and early fall months. Bayliss 
(’08) stated that 16“ is the most favorable for this fungus, 
but the results obtained in this study show that there is little 
to choose between 16“ C. and 25“ C. It is evident that growth in 
the pqptone solution is a little better at the lower temperature, 
but the results obtained from the Richards’ solution indicate 
that it will grow equally well at both temperatures. 

The peptone solution is by far the best of the different culture 
media used in these experiments. In every case the fungi show 
a marked partiality to the organic source of nitrogen, and, as 
previously mentioned, express this not only in greatly increased 
growth but also in widened Ph limits and in widened optimum 
Ph zones. The Richards’ solution, on the other hand, is no 
better than the solution where peptone is the source of both 
nitrogen and carbon. With this sugar-free medium no effort 
was made to determine the limits of growth in respect to hydro- 
gen-ion concentration. Consequently, it is not possible to make 
a sharp comparison, but it is to be noted that with 2 exertions, 
Daedalea cor^ragoaa and Pleurotua oatreatua, the fungi grow in 
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this substratum from Ph 3.0 to 7.0. This is as wide or nearly 
as wide a range as secured with the majority of the species in the 
Richards’ solution. 

The diverse results obtained for the fungi in the solutions at 
different temperatures emphasize the fact that the wood-destroy- 
ing fungi do not react alike to any one set of conditions. For this 
reason it is not feasible to construct a composite curve such as 
Meacham (’18) has done, showing a maximum, first, and second 
critical points, and a critical range for different species of fungi. 
Such a curve suggests that all fungi give the same results in any 
given set of environmental factors. It is not believed that this 
is a true assumption. Furthermore, it has been shown that 
different environmental conditions give different results for the 
same fimgi. Matsumoto (’21), working with strains of Rhizoc- 
tonia, concluded that the hydrogen-ion concentration gave 
diverse results in different nutrient solutions because of the prob- 
able relations to the availability of the food materials in the 
different media. Therefore, since any one species of fungus does 
not necessarily react to a fixed set of environmental factors as 
would a second q)ecies, and since the same fungus reacts dif- 
ferently under different conditions, it is impossible to construct 
a composite curve r^resenting growth for several fungi in various 
types of media. 

These species of fungi grow to a small extent in a solution where 
filter-paper strips and a trace of p^tone are the sources of carbon. 
The amount of p^tone present in every case is only sufficient to 
start, but not to maintain, growth. This ability to utilize cellu- 
lose is lessened in the Richards’ solution when no other source 
of carbon is provided than cellulose derived from different kinds 
of wood. Of all the species, LenzUes aepiaria and SchizophyUum 
commune are least able to utilize the cellulose in a synthetic 
culture. Zdler (’16) worked with Lemitee eepiaria and found 
that, on Richards’, Colley’s ‘'A” and Reed’s solutions, and on 
carrot extract with filter-paper and pine-wood celluloses as the 
sources of available carbon, it grew veiy slowly with slight hydrdy- 
ds of the pine-wood cellulose but not of the filtw-paper cd- 
lulose. This distinction was not evidenced in the present cultures, 
for this qiedes hydrolysed to a small extent, in a liquid but not 
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in a solidified media, cdluloses derived from the filter-paper and 
from pine, white oak, and maple woods. Poplar-wood cellulose 
was not used in either case. 

Pleurotw oiireaiMB, Polypmu admtus, and Arrmllaria meUea 
are equally active in maximum growth and cellulose utilization. 
While the last species was grown only in cultiure with the filter- 
papw strips, its ability to utilize this form of cellulose intimates 
that it would utilize the celluloses in the Richards’ solution as 
readily as the first 2 species did. The other species show inter- 
mediate use of the cellulose between the Pleurotm ostreatm type 
and the Lermtea aepiaria type. 

It must be rememb«*ed that growth in the cellulose-nutrient 
solutions can not be compared favorably to growth obtained in 
any of the synthetic media where sugar and peptone are used. 
In only a few cases was growth equal to that obtained in the 
Richards’ solution. Under the conditions of these experiments 
there is no doubt that sugar and peptone alone or in combination 
are much more effective as sources of carbon than any of the 
cellulose suspensions. 

In view of the sensitiveness of many wood-destroying fungi 
toward alkalinity, it may well be asked if this principle may not 
be appUed in wood preservation. This, of course, is a practical 
problem beset with many difi^culties, such as the diverse condi- 
tions under which fungi grow and under which the wood is to 
be used. However, the inability of many fungi to grow on an 
alkaline substratum may be of use in the final solution of this 
problem. A cheap method for impr^nation of freshly cut ties 
and other lumber with some chemicd or combination of chemicals, 
leading to a definite and lasting alkaline reaction of the tissues, 
wotdd, it is believed, be a definite step in diminating the heavy 
financial losses due to the rapid decay of such timber by some 
species of Agaricalea and oth«r fungi. 

Conclusions 

The growth reactions of DaedaUa confragoaa, Armaria 
melka, PhoHota adipoaa, Pleurotw oatreatua, Pdypoma aduatua, 
SdmophyUum commune, Polyatictua veraicolor, and Lenzitea 
aepiaria toward different initial active acidity of synthetic. 
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peptone-nutrient, and cellulose-nutrient media at different tem- 
peratures have been studied. The limits of Pg, optimum Ph 
sune, optimum temperature, and changes in the active acidity 
of the solution due to growth have been determined for each of 
these q)ecies. In addition the utilization by these fungi of strips 
of filter-paper and of celluloses from white oak, pine, sugar maple, 
and poplar woods has been studied. 

Under the conditions of these experiments it is possible to 
draw the following conclusions: 

(1) The range of Ph in which these fungi will grow and the 
amount of mycelial growth depend upon the individual organism, 
the composition of the nutrient solution, the initial active acidity 
and the temperature. 

(2) The major portion of the growth curves of all of these fungi 
is on the acid side of neutrality and in the majority of cases 
wholly on the acid side. 

(3) In the Richards’ solution the Ph which inhibit growth are: 
Lemitea sepiaria, 3.4 and 7.3; Daedalea confragosa, 3.5 and 7.2; 
Polystictm versicolor, 2.5 and 7.6; ArmiUaria meUea, 2.9 and 7.4; 
Pholiota adiposa, 2.8 and 7.0; Polyporus adusitis, 3.5 and 7.6; 
Pleurotus ostreatus, 3.0 and 7.5; Schizophyllum commune, 3.4 
and 7.0. 

(4) Moreov^, in the Richards’ solution Polyporus adustus, Schi- 
zophyllum commune, and Pleurotus ostreatus grow when the meditun 
is neutral. Polystictue versicolor is less tolerant to a neutral solu- 
tion, while the other 4 species are inhibited by this hydrogen- 
ion concentration. 

(5) In the peptone solution the Ph which inhibit growth are: 
Polyporus adustus, 2.0 and 8.0; Daedalea confragosa, 2.8 and 7.6; 
Polystictus versicolor, 2.5 and 7.5; ArndUaria meUea, 2.0 and 
7.8; Pholiota adiposa, 2.8 and 7.8; Lenzites sepiaria, 2.8 and 7.5; 
Pleurotus ostrecdus, 3.0 and 8.5; and Schizophyllum commune, 
2.8 and 8.5. 

(6) In the peptone solution SchizophyUum commune, Polyporus 
adustus, and Pleurotus ostreatus grow upon a slightly alkaline 
solution, while the other 5 species do not. 

(7) In the p^tone-nutrient solution the fungi grow through- 
out a wider range of Ph, have a wider optimmn Ph zone, and pro- 
duce more felt than on the Richards’ solution. 
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( 8 ) With the occ^tion of a slight decrease of the initial acidity 
by Pdypmu adustua in the more acid solutions, the mycelial 
growth of all of these fungi increases the acidity of the Richards’ 
solution. 

(9) The active acidity of the peptone-nutrient solution is always 
i ncr ewtfd by Lermtea aepiaria and decreased by Pleurotua oatreatua. 
The othor 6 species tend, with some minor exceptions, to decrease 
the acidity in solutions where the initial Ph is more acid than 
6.0 and to increase the acidity in solutions where the initial Ph 
is less acid than 6 . 0 . 

(10) All the species grow in a medium with p^tone as the 
only source of both nitrogen and carbon. Here growth is as 
good or even better than in the Richards’ solution where carbon 
is supplied in the form of cane sugar and nitrogen as NH 4 NO 1 . 

(11) These species are capable of utilizing filter-paper strips 
as a source of carbon in a 0.5 per cent peptone solution: Poly- 
atictua veraicolor, Armillaria mellea, and Pleurotua oafrealua 
utilize the cellulose most actively, while LenzUea aepiaria and 
Schizophyllum commune utilize it the least. 

( 12 ) Lemitea aepiaria, Polyatictua veraicolor, Pleurotua oatreatua, 
Polyporua aduatua, and Schizophyllum commune make some use of 
white oak-, pine-, and maple-wood celluloses, when these are sub- 
stituted for sugar in the Richards’ solution. Pleurotua oatreatua 
and Polyporua aduatua grow best, and Lemitea aepiaria the least, 
of the 5 species used. While Lemitea aepiaria is unable to use 
cellulose from poplar wood, the other 6 species do use it. 

(13) Polyatictua veraicolor, Pleurotua oatreatua, Polyporua adua- 
tua, and SckizophyUum commune use these same celluloses in the 
Richards’ solution solidified with 2 pw cent agar, while LenzUea 
aepiaria fails to grow imder these conditions. 

(14) None of the species grow as well in a solution where 
cellulose is the source of carbon as where sugar and peptone are 
the sources. 

(16) Of the 3 types of liquid media, the peptone-nutrient 
solution with sugar is by far the best. These fungi appear to make 
better use of organic forms of nitrogen than they do of the inor- 
ganic forms. 

(16) It is the belief of the author that under environmental and 
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physiological conditions other than those in these experiments, 
the results as here given would be found to vary to some eacteit. 
The Ph limits, optimum Pb zone, and direction of change in the 
active acidity of the substratum vary with the environmental 
conditions. 


The writer wishes to take this opportunity to express his 
indebtedness to Dr. B. M. Du^ar for suggesting this problem 
and for many kindly and helpful criticisms and suggestions, 
and to Dr. George T. Moore for the privileges and facilities of 
the Missouri Botanical Garden. 

Graduaie Laboratory, Missouri Botanical Garden. 
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Introduction 

An attempt to determine specimens of the genus Mimulus 
found growing in California revealed the fact t^t serious dif- 
ficulties were to be encountered because of the scattered literature, 
the close relationship existing between many of the species, and 
the extreme polymorphism of others. In view of this, the writer 
decided to undertake a critical examination of the group. At 
first a study of only those species growing in Califomia was con- 
templated, but as the work progressed and the various s^egates 
were considered it was deemed best to make a revision of the 
entire genus. 

This investigation was continued through a period of six years. 
During this time various herbaria wcto visited wh^e type col- 
lections and munerous specimens were carefully studied. In 
addition to the large number of specimens available for critical 
examination at the Missouri Botanical Garden, where the major 
part of this work was done, material was borrowed extensively 
from many herbaria. For the privilege of studying these col- 

^ An investigation carried out at the Missouri Botanical Garden in the Graduate 
Laboratory of the Henry Shaw School of Botany of Washington Universityt and 
submitted as a thesis in partial fulfillment of the requirements for the degree of 
doctor of philosophy in the Henry Shaw School of Botany of Washington University. 

* Issued January 6^ 1025. 
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lections, sincere appreciation is hereby expressed to Dr. B. L. 
Robinson of the Gray Herbarimn, Dr. N. L. Britton of the New 
York Botanical Garden, Dr. K. M. Wiegand of Cornell University, 
Mr. Stewardson Brown and Dr. F. W. Pennell of the Philadelphia 
Academy of Natural Sciences, Mr. W. R. Maxon of the United 
States National Herbarium, Dr. C. F. Millspaugh of the Field 
Museum, Dr. J. A. Nieuwland, in charge of the Greene Herba- 
rium at Notre Dame University, Dr. Aven Nelson and Dr. E. B. 
Payson of the Rocky Mountain Herbarium at the University 'if 
Wyoming, Dr. Helen M. Gilkey of the Oregon Agricultural 
College, Dr. W. L. Jepson of the University of California, Miss 
Alice Eastwood of the California Academy of Sciences, Dr. L. R. 
Abrams of Stanford University, Dr. P. A. Munz of the Baker 
Herbarium at Pomona College, and to Mr. S. B. Parish and Dr. 
A. Davidson of California, who loaned or donated a number of 
specimens from their own herbaria. Thanks are also due the 
Director of the Eew Herbarium for photographs and fragments 
of type material of several species. To Dr. George T. Moore, 
Director of the Missouri Botanical Garden, the writer is indebted 
for the use of library and herbariiun facilities placed unreservedly 
at her disposal. Most especially, however, is it a pleasure to the 
writer to acknowledge a feeling of deep obligation to Dr. J. M. 
Greenman, Curator of the Herbarium at the Missouri Botanical 
Garden, for the encouragement, courtesy, and assistance which 
were at all times so cheerfully given while this investigation was 
under way. 

In addition to the study of herbarium specimens, some experi- 
mental work was done, ^eds of a number of species were grown 
under varying conditions in the gardens and greenhouses at the 
University of California, Stanford University, Missouri Botanical 
Garden, and Cornell University. Extensive field studies were 
also carried on in various parts of California, especially in con- 
nection with the polymorphic groups. 

Histort of the Genus 

The genus Mmului was first described by Linnaeus^ in ‘Acta 
Upsaliensis* in 1741. This was followed by another description 

iLmnaeus, C., Aota Ups. 82. 1741. 
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and by an illustration in ‘Horttis Upsaliensis,’^ the diagnosis in 
each case being based on material collected in Virginia. In the 
first edition of Linnaeus’ ‘Species Plantanun,’* published in 
1753, M. ringem is the only species mentioned, making it, without 
doubt, the type species of the genus. A full description of 
Mimulm was given in the ‘Genera Plantanun,’* which appeared 
a year later. In the second edition of the ‘Species Plantanun,!* 
published in 1763, the description of M. luteua was added, this 
being founded on material collected in Chile by Femllee* in 1710. 
Within a few years, M. aurantiacm,^ M. glviinosm,'’ and M. cdcUua* 
were describe, so that in Willdenow’s ‘Species Plantarum,’* 
published in 1800, fom species were recognized, and one, M. 
aurantiacus, was given as a synonym of ilf. glutinosus. In 1810, 
Robert Brown*® published the description of a new genus which 
he called Uvedalia and to this he referred a single species, U. line- 
aris, a native of Australia. This generic name, howevra:, was 
soon reduced to synonymy. Several new species of Mimuliis 
were subsequently recorded from time to time, but the first com- 
prehensive treatment of the genus was made by Bentham** in his 
paper on the Scrophulariaceae of India. Twenty-five species 
were recognized, ten of which were described for the first time. 

The first segregate of Mimulus was made by Nuttall** when he 
published the genus Diplacus, basing his segregation mostly on 
the shrubby habit and on the separation of the placentae. Four 
species were described as new and M. glutinosus Wendl. was 
transferred to the new genus. 

Spach,** in 1840, propos^ the second segr^ate, Erythranthe, 

‘ Linnaeus, C, Hort. Ups. 1: 176, pi. 1. 1748. 

*/Wd., Sp. PI. 2; 634. 1753. 

Gen. PI. ed. 6, 283. 1754. 

*/5fd., Sp. PI. ed. 2, 3; 884. 1763. 

‘FeuiUee, L., Jour. 2: 745-746. 1714. 

•Curtis, W., in Bot. Mag. pi. S6i. 1796. 

•Wendland, J. C., Bot. Beobacht. 51. 1798. 

•Aiton, W., Hort. Kew. 2: 361. 1789. 

•Willdenow, C., L. Sp. PI. 3: 360-362. 1800. 

‘•Brown, R., Prodr. 440. 1810. 

“Bentham, G., Scroph. Ind. 27-29. 1835. 

••Nuttan, T., in Taylor's Ann. Nat. Hist, i, 1: 137-139. 1838. 

“Spach, E., Hist. Nat. Veg. Phan. 9: 312. 1840. 
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founded on a single species, M. cardinalii Dou^. This generic 
name soon accompanied Uveddia into synonymy. 

Bmtham* continued his studies on the Scrophvlariaceae and in 
De Candolle’s ‘Prodromus,’ he recognized Nuttall’s genus 
Diplacm and described another one which he called Eunanus. 
In all, thirty-one species were listed under Mimvlm, four under 
Diplacus, and three under Eunanus, making a total of thirty- 
eight, eleven of which received definition for the first time. 

Asa Gray* was the next botanist to present a systematic 
treatment of this genus, and in 1876 he published a synopsis of 
all the North American species then known. In this paper, 
Diplacus and Eunanus were reduced to sections, Dr. Gray be- 
lieving that the intermediate forms made them invalid as genera. 
Twenty-nine species were included, all being grouped imder 
four sections, Eunantis, Diplacus, Eumimulus, and Mimulaides. 
Bentham and Hooker* in the ‘Genera Plantarum’ followed this 
same treatment, and Gray,* later in the same year, added one 
more section which he called (Enoe. 

Greene,* in 1885, restored Diplacus and Eunanus to generic 
rank, but in the following year. Dr. Gray* again revised the 
group and again reduced the segregates, saying “Polymorphus, 
but better retained entire imder five subgenera than divided into 
as many genera.” The same year, Greene* described the last 
s^i^ate to be made in the genus, making M. pfUosus (Benth.) 
Wats, the type species of a genus which he designated as Mims- 
tanthe. The last article to be published on the group was a 
revision of the genus Diplacus by Greene,* who again maintained 
its right to generic position. 

All of the most recent workers on the western flora, except 
Howell and Rydberg, recognize Diplacus and Mimetanthe but not 
Eunanus as valid genera. Rydberg,* in his ‘Flora of the Rocky 

1 Bentham, G., in DC. Prodr. 10: 398-374. 1846. 

‘Gray, A., in Proc. Am. Aoad. 11: 95-99. 1876. 

‘ Bentham & Hooker, Gen. PI. 3: 946-947. 1876. 

< Gray, A., in Bot. Calif. 1: 562-569. 1876. 

• Greene, £. L., in Bull. Calif. Acad. 6oi. 1: 94-123. 1885. 

‘ Gray, A., Syn. FL N. Am. ed. 2, 2': Suppl. 442-451. 1886. 

‘ Greene, £. L., in Bull. Calif. Acf^. Sci. 1: 181. 1886. 

‘/bid., Pittonia 3: 151-157. 1890. 

‘ Rydberg, P. A., FI. Rooky Mountaina, 777-780. 1917. 
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Mountains,’ lists three species under Eunanua but the Mima- 
tanthe pUoaa of Greene, he places under Mimuhu as M. piloaw. 
Wettstein* considers that of all the segregates, only Mimetardhe 
is entitled to generic rank and he places it in a different group. 

General Morphology 

Boots. — ^The root system in the genus Mimuhis is not extensive, 
ev«i in the shrubby forms. The majority of the species are 
fl.nmifl.la and have a simple annual root; this usually consisting 
of a short tap root with a few lateral ones or occasionally all of 
the roots are lateral. Many of the species are perennial by root- 
ing from the nodes) and if any of the stem touches the ground 
roots will develop at all the joints in contact with the moist earth. 
Whether plants of this type are truly pereimial is doubtful; in 
protected places they may survive the mild winters in some 
parts of the world, bujt if in an exposed position, plants of the 
same species are typical annuals. 

Stems. — ^The stems vary greatly in the several groups from the 
dwarf subacaulescent members of (Enoe to those in Diplacus 
which are woody and from six to eighteen decimeters high. The 
majority of the perennials die down during the winter, coming 
up each spring so that the parts above ground are mainly annual. 
The stems sometimes are simple but more commonly they are 
more or less branched. The main axes and branches may be 
terete or Ijuadrangular, terete stems being the more common. 
M. ringens and M. alaim have square stems, those of ilf . alaius 
being winged. The probable derivation of M. alaius from 
M. ringens is indicated by the fact that in the latter we occasion- 
ally find stems which are partly winged. In the section Simiolus 
the majority of the species have quadrangular stems, these often- 
times being hollow. 

Undffl^oimd stems are common in the perennial species. 
Most of the members of the sections Eumimvlus, Eryihranthe, and 
many of those in Paradanthus have horizontal stoloniferous root- 
stocks growing not far below the surface. A few species, such 
as M. mosckaius and M. TUingi, have moniliform rootstocks. 
M. jungermannioides and M. primuloides commonly propagate 

^ Wettsteiiii R., in Engler & Frantl, Nat, Pflanzenfam. 4^x 77. 1891. 
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themsdves by scaly bulblets which appear on the underground 
steins toward the end of the growing season. M. Eastmodiae 
and M. prirmdoides produce runners above ground. A few 
species found in Mexico and in Australia are characteristically 
repent. 

The annual species are rarely more than three to six decimeters 
high as in jif . brevipea and M. Bolanderi. The section (Enoe is 
peculiar in that many of the species are nearly stemless, the 
flowers being produced in the axils of crowded basal leaves. 

Leaves. — ^As is the case in most polymorphic genera, Mimulus 
shows great differences in shape, texture, and size of the leaves. 
Throughout this genus simple leaves with little or no lobing are 
common. M. ladniatus is the only species with typically lobed 
or parted leaves, yet in a few of the other members of the section 
Simiohis there are small lobes at the base of the leaf-blade. The 
shape of the leaves within a single species in this section may 
vary to such an extent that descriptions of several species and a 
number of varieties have been wrongly based on leaf characters 
alone. Occasionally the leaves are mainly basal, this condition 
being found in M. prirmiloides and in some of the polymorphic 
species belonging to the section Simiolus as well as to (Enoe. 
The venation varies from typically feather-veined to a condition 
where several main veins arise from the base of the blade. The 
latter condition, being less common and foimd mostly in the 
more highly specialized groups, is regarded as of later derivation. 

Pubescence. — There is great diversity in the kind of hairiness 
within the genus, viscid- or glandular-pubescence being the 
common type. Members of the section Eumimulus and many of 
the South American Simioli are typically glabrous. The single 
species in Tropanthus is glabrous but the surface is covered with 
sessile glands. Diplacus is the only group in which branched 
hairs have been commonly found. A few species in the section 
Paradantims have hairs which secrete a slimy sticky substance, 
this latter seemii^ to be a late development. Most of the 
annuals in Paradanthus, Eunanus, and (Enoe are glandular or 
viscid-pubescent, and as they usually are found in dry and semi- 
arid places the amount of hairiness may be due to the effect of 
thdr environment. 
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Inflorescence.— In the majority of cases the flow^ are solitary 
in the arils of the leaves, those in several species beginning at or 
fiftft r the base of the plant. In Eumimulvs and Simiolus the 
inflorescence is usually racemose; the form of the inflorescence is 
of little or no value, however, in the recognition of sections in 
Mimulus. The length of the pedicels has been used by several 
taxonomists as a character of definite importance in separating 
some of the segregates of the genus, notably Eunanus. The rela- 
tive length of the pedicel and calyx holds within the subgenus 
Schizoplacus but varies considerably within the sections in Synr 
placus. Here the pedicel may be either shorter or longer than 
the calyx, thus making such a character useful only in minor 
categories. The amount of curvature of the pedicels is helpful 
in specific diagnosis alone. 

Calyx. — The persistent, 5-angled, more or less plicate calyx 
is one of the most constant characters within the genus and the 
most satisfactory to use in separating Mimulus from its nearest 
relatives. In a few species, such as M. Rattani, decurtatvs, and 
exiguus, the angles are weak and the calyx almost sulcate. This 
would indicate close relationship to Mimetanthe, the only segre- 
gate of Mimulus which is recognized in this monograph. The 
calyx-teeth are conduplicate in the bud. In anthesis, they vary 
from almost obsolete, as in M. Grayi, to those from one-half to 
one-third the length of the tube, as in several species of Eunanus 
and Paradanthus. The minted calyx common to the members 
of the section Simiolus and to some of the species in Paradanthus 
is considered to be an advanced condition. 

Corolla. — ^The shape of the corolla shows great diversity within 
the genus but in general it can be relied on for broad sectional 
characterization. The most primitive type is probably that 
which we find in some of the species in the sections Paradanthus 
and Eunanus. Here the corolla is funnelform with an open 
throat and has equal or nearly equal lobes. The bilabiate and 
personate corollas found in the other groups are probably derived 
from some such condition. The tube may be included or it may 
be from two to four times as long as the calyx, the latter condi- 
tion assuredly indicating specialization. The throat usually is 
exs^rted and may be funnelform or cylindrical. The lobes vary 
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greatly in shape, contour, and length, the lower lip generally 
being longer than the upper. There is no external evidence of 
nectar glands near the base of the corolla. With the exception 
of a few species in the sections Eunanus and Diplacus, the corolla 
drops off rather early, this being the chi^ reason for the loss in 
popularity of Mimulm as a garden flower in European countries. 

^e color of the corolla does not offer any satisfactory evidence 
as to the probable ancestry of the sections. Blue, usua^y consid- 
ered to be the latest color to develop, is confined to Eurrmnulus 
and to a small group of Australian species which have been arbi- 
trarily placed in the section Paradanthtia. Yellow, which is sup- 
posed to be primitive, is foimd in all of the species in the specialized 
section Simiohis and in many of the species in Diplacus, Eu- 
nanus, and Paradanthus. Reddish-purple is conunon in Eunanus 
and Paradanffms and is dominant in (Enoe. Varying shades of 
scarlet appear in ErytkrarUhe and the orange of many of the 
^ecies of Diplacus becomes a deep-red in some of the members of 
that group. Albino forms and other color modifications are 
occasionally encoimtered and these are considered under the 
species where they occur. The writer feels that where color is 
the only factor separating two forms greater clearness is attained 
by making the specific diagnosis broad enough to include these 
anomalous conditions rather than by using special names to 
designate such forms. 

Stamens. — ^The stamens are in two unequal pairs, usually 
equally inserted in the tube and included. The filaments are 
chiefly glabrous but in some species they are puberulent or 
pubescent. The anthers are two-celled, the cells being confluent 
at the apex in most of the groups but coherent for nearly half their 
length along the back in Simiohis and some of the specids in 
Paradanthus. In Simiolus and Eumimulus the anthers are often 
connivent in the younger flowers, separating after dehiscence. A 
n iimh ftr of species have more or less hairy anthers. In Schizo- 
placus the anthers are usually brought close together, forming 
pairs which sometimes simulate a Greek cross. 

PisUl. — ^The structure of the pistil conforms to that of othw 
members of the Scrophukariaceae in being bicarpellary and in 
having a 2-celled ovary with axial placentation. The style is 
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usually included and may be glabrous, puberulent, or glandular- 
pubescent. The stigma varies from bilamellate with equal or 
unequal lips to peltate-fuimelform. In the species with equal 
lips the whole inner surface is stigmatic, whereas in the other 
type a stigmatic condition is usually found only on the longer 
lip. Althoi^ in most cases the stigma is slightly above the 
uppermost pair of stamens, thereby facilitating cross-pollination 
by insects, often it is on the same level. Under the latter condi- 
tion the stigma is usually self-pollinated. Self-pollination fre- 
quently happens even in normal flowers because the pollen 
matures at the same time as the stigma and the two are close 
enough together so that a slight swaying of the flower may 
scatty the pollen sufliciently to cause some to fall on the receptive 
stigma. The stigma-lips are very sensitive and close quickly when 
a mechanical stimulus is applied or when pollen falls on them. 

Capsule. — The capsule presents much diversity of form and 
texture. It may be coriaceous, cartilaginoiis, membranaceous, 
or chartaceous. With the possible exception of one or two species 
in (Erm, it is loculicidally dehiscent, opening in one of the follow- 
ing ways: (1) along both sutures to the base, (2) along the inner 
suture and only part way down the outer, (3) tardily dehiscent 
along the inner suture, occasionally breaking away at the base. 
The inclusion or exsertion of the capsule is of value only for 
specific definition. 

The type of placentation is important, and serves as an ex- 
cellent basis for separating the genus into two main groups. 
When the fruit matures the placentae may separate to the base, 
the two halves remaining adherent to the valves or they may be 
coherent nearly or quite to the apex, forming a firmly united 
central column. In M. rubellus, Suksdorfii, deflexus, and mon- 
tioides there is a somewhat intmnediate condition in which the 
placentae separate almost to the middle. The divided type of 
placentation seems to be more common in Scrophidanaceae; 
therefore it is here considered to be the more primitive. 

Seeds. — ^The seeds in Mimulus offer little value even in the 
delimitation of species. They are exceedingly ntunerous and are 
usually oval or oblong with a raaooth or reticulate surface. In 
several closely rdated species in (Enoe they are covered with 
curious anchor-dliaped hairs. 
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Discussion of the Sections 

In the preparation of this monograph more than seven thousand 
specimens of Mimvlua have been carefully examined. As a 
result of this study the writer has been led to believe that the 
genus is most satisfactorily treated by dividing it into two 
subgenera with several sections imder each. The species which 
Dr. Gray and many other systematists regarded as Mimulm 
proper or Eumimttlus have been divided among four sections, 
based primarily on differences in the calyx and corolla. The 
members of these sections agree in having the placentae united 
firmly, forming a central column or separating only at the apex, 
rarely parting as far as the center. These sections form a sub- 
genus, Synplacus. The other sections, in which the placentae 
divide to the base, form the second subgenus, Schizoplacus. 
Through M. rvh^Uua and some of its close relatives the two sub- 
genera intergrade, the placentae separating nearly half way to the 
base in these species. 

Synplacus can also be distinguished by its pedicels which are 
usually much longer than the calyx, its glabrous or puberulent 
style, its bilamellate stigma with nearly equal lips, and its mem- 
branaceous capsule which is dehiscent to the base along both 
sutures. The species in this subgenus have been arranged in four 
sections, Eumimvlus, Erythranthe, Simiolus, and Paradantkus. 

Eumimvlus was proposed as a section by Dr. Gray in his first 
revision of the genus in 1876. In it, he included not only the 
type species and its immediate allies but all of the species be- 
loi^ing to the subgenus xmder discussion. Eumimvlus is char- 
acterized by its tubular calyx with equal teeth, its distinctly 
bilabiate blue corolla without the hairy palatine ridges charac- 
teristic of Simiolus, and its placentae which separate at the apex. 
One New Zealand species, M. linearis, varies in being an annual 
and in having exserted stamens. It was described by Robert 
Brown as the type species of the genus Uvedalia. However, 
when more matoial was collected the relationship between 
Uvedcdia and Mimvlus became so obvious that the newly de- 
scribed genus was soon related to synonymy. 

EryOirarUhe as a genus was based on the single species, M. car- 
dinalis, the extreme bilabiate corolla, exserted style and stamens. 
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and hairy anthers being the chief charactoR used in differenti- 
ating it. Erythranthe was reduced to synonymy under Eumimvlm 
by Gray but later it was raised by Greene to sectional rank. The 
species in the section are closely afiSliated and form a natural 
group. M. Nelaonii is somewhat aberrant with its unequal 
calyx-teeth and short style. 

Simiolua was designated as a section by Greene, who expressed 
later the opinion that it should be raised to generic rank. In 
this section, he included not only the plants with personate 
corollas and inflated calyces but those with nearly regular corollas 
and prismatic calyces. As interpreted in this paper, Simiolm 
is restricted to a closely connected polymorphic group of North 
and South American plants. In these the mature calyx is dis- 
tinctive in that it is much inflated and the lower teeth generally 
turn up and fold over the lateral teeth, nearly closing the orifice. 
The yellow corolla is personate with two prominent hairy ridges 
down the lower lip partly closing the throat; the stamens are 
included and the placentae firmly united along their entire length. 
The v^etative characters show more diversity than the floral 
ones and are of value chiefly in separating the species. This 
section might have been derived from Eumimuhts, the calyx 
diverging in the direction of zygomorphy or it might have been 
developed from some member of the section Paradanthua. The 
primitive structure of the yeUow-flowered M. moachalua of the 
latter section suggests a possible relationship between that 
species and the section Simiolua. It is possible that the poly- 
morphic condition may be a relatively late development. Sivv- 
iolm is a very plastic group, the members responding quickly 
to environmental changes. Consequently there has been much 
confusion in the delimitation of the species and the synonymy 
has become rather burdensome. The early horticulturists found 
several of these species very satisfactory to experiment with, as a 
result of which many interesting garden varieties were produced. 

In studying the species in the sections, there was found a large 
munber which did not seem to belong to any of the well-estab- 
lished groups. These mostly comprised small closely allied asso- 
ciations which, however, were not sufficiently distinct to warrant 
bong placed in sections by themselves. They all have a more or 
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Fig. 1. Phylogenetic chart of the species in the section Paradanthust showing 
the probable relationship within the group. 


less prismatic calyx with equal or subequal teeth and the majority 
have corollas with funnelform throats and equal lobes. The 
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placentae are united into a central colunui separating at the apex 
or, in a few species, divided to the center. These points of 
similarity form the characteristics of Paradanlhtu, the fourth 
section. Possibly it will be conducive to taxonomic clearness to 
consider in greater detail these small groups. 

Mimdus rubeUtis is the center of an assemblage of fairly closely 
related species. Nearly allied to this species is M. Breweri, 
developing parallel to Eunanua as shown by its general glandular- 
pubescence, its glandular-pubescent style, and its pedicels 
which are longer or shorter than the flowers. M. Sukadorfii, like 
M. rubettus, is almost glabrous. The two species differ only in 
minor details, and it is possible that M. Sukadorfii has been de- 
rived from M. ruheUua. M. deflexua is a larger-flowered species 
with a reddish-purple and yellow corolla which is coimected with 
M. montioidea through M. diacolor. M. exiguua is, at best, 
distantly related to this group, its weakly angled calyx setting 
it aside from the others. 

It is possible that the six members of the M. PcUmeri group 
have originated from species similar to ilf . rubeUua; M. gradlipea, 
having the placentae divided about one- third of their length, 
might be an intermediate species between the two groups. 
M. Palmeri is the most widely distributed species although its 
diversity in color patterns suggests a recent origin. More 
material may show ilf. fiUcaidia to be only one of these color 
forms, ilf. androaaceua and ilf. jmrpureua are small plants with 
eloi^ated pedicels; ilf. androaaceua, because of its less branched 
habit, probably being the older form. ilf. Bioletti and ilf. 
bicolor have been derived possibly from near ilf. Palmeri. These 
!^ecies agree in having distinctly corky calyx-ribs. ilf. bicolor 
has a bilabiate corolla, this condition being poorly developed in 
ilf. Bioletti. 

ilf. nepalenaia and ilf. Bodinieri, two Asiatic species closely 
allied to each other, suggest relationship to ilf. inconapicuua 
because of the inflated calyces and small corollas. 

The proairatm alliance is composed of three species from 
Australia and one from India, all of which are perennials with 
thick, more or less succulent leaves and blue irr^ular corollas. 
M. repena has a personate corolla suggesting a possible evolution 
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along lines parallel with Eumimvlus. With little doubt M. 
jmsiUus is derived from M. proatratua, being mostly a smaller 
plant with much longer pe^cels. No material was seen of 
M. orhicukaia and the published descriptions are not sufficiently 
complete to determine its relationship. It has been left with 
these Australian species because of its thick succulent leaves, 
its creeping stems, and its blue corolla. 

Notwithstanding the fact that the structure of M. Lewiaii 
indicates relationship to Eryihranthe, it is not possible to include 
it in that section because of its nearly equal corolla-lobes and 
included stamens. M. Eaatwoodiae is possibly a later offshoot 
of M. Lewiaii. A resemblance to M. cardinalia is suggested by 
its densely bearded stamens and by the color of its corolla. It 
is noteworthy in that it is one of the few species in the genus 
which has developed stolons above ground. JIf. Pariahii is a 
peculiar desert form, probably akin to M. Lewiaii, in which the 
corolla has become very small, being little longer than the calyx. 

M. dentatua and M. aeaailifoliua form another close alliance. 
M. aeaaUifolvua is a native of Japan, differing from the North 
American ilf. dentatua mainly in having sessile leaves. It also 
suggests rdationship to M. nepalenaia through M. nepdenm var. 
japonica. The latter, however, has closer affinities with the 
M. inconapicuua group. 

M. moachahia is the best-known species of an assemblage of 
more or less viscid-pubescent perennials or annuals with regular 
or irr^ular yellow flowers and linear or narrowly elliptical dark- 
green leaves. M. moachatua, florSmndua, and arenariua are con- 
spicuous because of the slimy villous hairs which are common in 
these species. 

M. pachyatylua, primtdddea, and Leibergii show no close 
affiliations with one another or with other groups and may have 
been derived from olda forms now unknown. M. pachyatylua 
is one of the few species of Mimvlua that has been collected in 
Chiapas, Mmdco. Its bilabiate corolla, unequal calyx-teeth, 
and peculiarly thickened style indicate considerable advance- 
ment. M. Leibergii has an aspect similar to M. acuHdena and 
may be related to that group. The single specimen seen, how- 
ever, does not show the inflated calyces common to mature 
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specimens in the M. inconspicuw group. M. pnmuloideB is 
MTililfft any of the other species because of its scapose inflores- 
cence. It is a high mountain form common in meadows in the 
Rocky Mountain and Pacific Coast states. 

The members of the second subgenus, Schizoplacus, differ 
from most of those in Synplacua not only in their separated pla- 
centae but also in their short pedicels and glandular-pubescent 
styles. The capsule shows considerable diversity in the different 
sections, varying from membranaceous to coriaceoiis. Except 
occasionally in Eunamia, Diplacua, and Tropanthm, it dehisces 
to the base only along the inner suture and part way or not at 
all along the outer. The species in Schizoplacm readily fall into 
six sections, Eunanua, Mimulastrum, (Enoe, Pseudoenoe, Tropan- 
thus, and Diplacua. 

Bentham proposed Eunanua as a genus but at Dr. Gray’s sug- 
gestion he later reduced it to a section, maintaining, with good 
reason, that several intermediate species invalidated it as a genus. 
The chief reasons for raising Eunanua to generic rank were the 
divided placentae, the dehiscence of the capsule, the pubescent 
style, the small nearly regular corolla, and the annual habit of 
most of the species. From the small anntials with nearly regular 
corollas there is, however, a gradual transition through M. hrem- 
pea and M. Bolanderi to the large leaves and distinctly bilabiate 
corollas of many members of the subgenus Synplacua. Although 
the capsule, as a rule, dehisces down the inner suture and only 
part way down the outer, in M. mephiticus and M. leptaleua it 
opens to the base along both sutures, as in the species in Syn- 
placua. The short pedicels and pubescent styles which have 
been used by some authors as of primary importance in s^arating 
Eunanua as a genus, are characters of doubtful generic Value; 
besides both Rre found in several species in the subgenus Syn- 
placua. The division of the placentae to the base is not confine_d 
to Eunanua but is a constant character throughout the subgenus 
Schizoplacua. It is apparent then from the weakness of these 
characters that Eunanua cannot be recognized as a genus and it 
has been retained, accordingly, as a section. 

Mimulaatrum. — ^This is a monotypic section based on M. mo- 
havensia, differing from Eunanua in its very short corolla-tube, 
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gibbous throat and rotate corolla-lobes. It is clearly an offshoot 
of the section Eunantta, deviating in the direction of an unusual 
corolla. 

Pamdoenoe . — The single species in the section Paeudoenoe is 
a curious desert plant, combining characters of the sections 
Diplacus, (Enoe, and Mimulaatrum. Although M. pidua was 
placed in the section Mimvlaatrum by Dr. Gray, the only char- 
acter to keep it there is its peculiar corolla, which is similar to 
that of M. mohavenaia. The latter species has the calyx, style, 
and capsule of members of the section Eunanm, whereas M. pictua 
has a calyx more like that of Diplacua, and the style, stigma, and 
capsule of M. Kelloggii of the section (Enoe. The capsules of 
M. Kelloggii and of M. pictua, upon being boiled, open in the 
same manner as that of IXplacua; moreover, the rupturing of the 
calyx by the opening capsule and the woody base of the style 
which persists in M. pictua increases the resemblance to Diplacua. 
Without doubt the very different calyx and capsule prevent 
leaving M. pictua in the section Mimulaatrum and equaUy, the 
peculiar corolla, unlike that of any other Mimulua except M. 
mohavenaia, prevents putting it in the section (Enoe, to which 
most of its characters indicate relationship. 

(Enoe . — ^The section (Enoe is closely related to Eunanua, dif- 
fering in its peculiar calyx and capsule as well as in its long ex- 
serted corolla-tube. This last character, however, does not al- 
ways hold true as through M. laUfoKua and M. Congdonii there 
is a gradual shortening of the corolla-tube imtil it approaches 
that of typical Eunanua. The capsule in all of the forms studied 
is very distinct, being cartilaginous, more or less woody and gib- 
bous at the base and indehiscent or tardily dehiscent along the 
inner sutiue, often breaking away near the base. The calyx 
with its very unequal herbaceous teeth, differs from Eunanua 
in that it closely invests the capsule and is gibbous and scarious 
at the base. dSrwe varies from true Diplacua inasmuch as the 
calyx is rarely ruptured by the capsule and, with the exception 
of M. KeUoggii, the type of dehiscence is unlike that of the other 
sections. 

Tropantkua . — ^The sin^e species belonging to Uiis section is 
represented by one i^iecimen in the h^barium at the Missouri 
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Botsmcal Garden. It is an interesting and instructive plant, 
because although shrubby, with the glutinous exudation and 
separated placentae of LHplacua, it has equal acute calyx-teeth 
that suggest Eumiv/vulus, a corolla that resembles some of the 
species in Erythranthe, and the type of capsule-dehiscence char- 
acteristic of the subgenus Synplacus. The calyx is peculiar 
inasmuch as it becomes spirally twisted over the mature capsule. 

Diplacus. — ^The general conception of the genua Dipla^ as 
stated by Nuttall and Greene was of shrubs covered with a 
glutinous exudation, having revolute leaf-margins and a pris- 
matic calyx closely investing the linear-oblong capsule, the latter 
lotting down the inner suture, rupturing the calyx, and showing 
large divided plsicentae attached to the valves. Herbarixun and 
field work demonstrate that the revolute character of the leaves 
is a variable one, some species having practically all revolute 
leaves and others having few or none at all. Furthermore, there 
is a tendency toward leaves of this kind in some of the species in 
the CEnoe and Eunanm sections. The dehiscence of the capsule, 
rupturing the closely invested calyx, was regarded as a good 
generic character until the same thing was found in M. KeUoggii, 
a species in every other essential belonging to the section (Enoe. 
The divided placentae, on which the genus was originally based, 
is characteristic also of the other sections of Sckizoplacus. There- 
fore, the only constant characters left for Diplacus as a genus 
were its shrubbiness and peculiar glutinous exudation. In this 
connection, M. deveUmdii, an endemic Mimulus growing in 
San Diego Co. and Riverside Co., shows the typical glandular- 
villous pubescence of Eunanus although definitely suffrutescent. 
Also M. TreUasei, a newly described species collected by Trelease 
in the state of Puebla, Mexico, though shrubby and having a 
glutinous exudation, is not in most of its other cWacters related 
to Diplacus. There are then no sufficient characters for main- 
taming Diplacus as a genus. 

Phylogeny 

Any discussion of the phylogenetic development of this group, 
as of any group including a large number of closely relat^ 
species, must, of necessity, be more or less hypothetical. Never- 
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thdefis, from the forgoing discussion, a probable line of descent 
may be surmised. 



Fig. 2. Phylogenetic chart of the sections in Mimidus, The solid lines indicate 
probable direct cmcent. The dotted lines show the relationship of the composite 
group Paradanihus to the other sections. 


There is nothing in the genus to disprove the assumption that 
woody planjts preceded herbaceous perennials and annuals. 
Tropanthw and LHplacus, shrubby forms with regular or irregular 
calyces, divided placentae, and corollas that are irr^ular but 
not personate seem in many ways to be the most primitive of 
our known groups. These two sections are not closely connected 
and there is no indication that one preceded the other, nor 
necessarily that all of the sectiqns came from either of these 
groups. The wide geographical distribution of Eumimvlus, the 
stability of its v^etative and floral characters, and the close 
rekdioi^p of its two groups of species indicate that it is an 
ancient group; whereas the hig^y developed personate corolla 
and blue color suggest considerable advancement from the 
primilive condition. The regular calyx with its equal teeth 
ini(^t postulate derivation from Tropantkw, yet the localized 
distribution of the latter in a r^on far removed from any 
member of Eumitmdwt does not warrant this suppontion. It is 
more likdy that Tropanlkut and Eumimtilua are offshoots from 
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some ancient and nearly related ancestors which are not now 
known, and in the course of evolution Eumimulus developed its 
complex floral structure and herbaceous condition. Simioltis, 
with its specialized zygomorphic calyx and its closely adherent 
placentae, has been dmved possibly from some of the North 
American Eumimvli or from some member in the section Para- 
dantkus. An extreme polymorphic condition is iisually regarded 
as a recent development and signifies that evolutionary changes 
are continuing. As suggested elsewhere, the wide geographic 
distribution of Simioltis may be due to the minute seed being 
carried in mud on the feet of migratory birds. Erythranthe is 
probably an offriioot of Tropanthus, as has already been asserted. 
Diplacus is the other shrubby section, and its zygomorphic 
calyx, irregular corolla, divided placentae, homogeneous species, 
and fairly wide distribution suggest a group that is somewhat 
ancient within this family. From it there is a gradual progression 
to herbaceous groups, most of which are annuals and confined to 
California. Within each group specialized forms may occur, 
each of these complex species being more or less isolated and usu- 
ally growing in a much restricted area. Pseudoenoe with its pe- 
cuUar corolla is presumably a recent offshoot of (Enoe. Through 
M. latifolius and M. Congdmii there is a progressive transition 
from the long slender corolla-tube of (Enoe to the short funnel- 
form, campanulate, or bilabiate corolla of Eunanus. The species 
in Eunanus are closely related, many of them being of difficult 
discrimination and separated only by minor characters. Great 
variation and closely connected species indicate that the group 
is still in a process of evolution, and Eunanus therefore is probably 
of recent origin, though its corolla, in some cases, is qmte primi- 
tive. Mimulastrum is descended from Eunanus, differing from 
it mainly in its characteristic corolla. Paradanthus, as stated 
earlier, is a collection of groups not necessarily related to one 
another and in all probability most of them have been drived 
from members of the other sections. 

Geographical Distribution 

The genus Mirmdus offers v^ interesting problems in dis- 
tribution. Of the 114 species admitted in this monograph, 74 
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are found in California and 51 of these have not been collected 
outside of the state. Besides these species native in California, 
16 have been collected in western North America and 3 east of 
the Rocky Mountains. Of the 19 species found in M^co, 6 are 
limited in their distribution to that country. In South America 
8 species appear, confined almost wholly to the Pacific Coast 
countries. Of these, only two species have been collected outside 
of Chile and it is of interest that all of them, except M. Bridgmi, 
belong to the section Simioim. 

Mimvhia is not found native in Europe nor in northwestern 
Africa. Three species have been reported from Asia, 2 of which 
are of wide distribution. M. nepalensia with its center of dis- 
tribution in Japan is also found in China and in India, where it 
has given rise to one distinctive variety. Af. Bodinieri, native 
only in south^n China, is so closely related to M. nepalensit and 
so variable that thwe can be little doubt but that it is a relatively 
recent offshoot of that species. The structure of M. sesaHifolius, 
a Japanese endemic, suggests close affinity to M. dentaUu of the 
Pacific Coast states. Five species of Mimvlus are native in 
Australia, of which ilf. gracilis is widely disseminated and is 
common in Australia, India, and southern Africa. This and the 
nearly allied species, M. madagascariefnm, found on the Island of 
Madagascar, are the only members of the genus found in Africa. 

Few of the 114 species besides M. gracilis and M. nepalensis 
have a wide range. M. ringem and M. alatus are common in 
wet places throughout the eastern part of the United States 
from southern Canada to Florida and west to the foothills of the 
Rocky Mountuns. M. gkibratus with its varieties Fremontii 
and parviflorus is the most widely spread of any species within 
the genus. The northernmost station noted is in Manitoba and 
it is common from there throughout the central United States, 
Mexico, and south into Guatemala: apparently skipping over 
most of Central America, it appears in Colombia, Ecuador, and 
Bolivia and throu^ the variety parviflorus extends its range into 
Chile and Argentina as far south as the 44th parallel. 

Althou^ nearly three-fourths of all the species are encountered 
in western North America, M. guUaius is the only one of these 
having a wide distribution. It is a very polymorphic species. 
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common along the coast from Alaska to Mexico and inland as 
far as the Rooky Moimtain states. It is noteworthy that the 
widely distribute species in Mimvlm grow only in wet places 
and it is therefore probable, as Pennell* suggested, that birds 
are instrumental in the dispersal of the seeds, carrying them in 
mud on their feet. 

In contradiction to these widely distributed members of the 
genus, all of the rest of the species have a more or lees restricted 
range. The majority of the species in Schvsoplacue are confined 
to CaUfomia where most of them are localized in relatively 
small areas. Tropanthm is «cceptional in that its only species is 
apparently limited to Tehuacan in southern Mexico. (Enoe and 
^placus are practically confined to Califomia, two species in 
(Enoe and one in Diplacus occurring in southern Oregon and two 
species in Diplacus appearing in the northern part of Lower 
Califomia. Eumimidus is intramting in this connection as it 
is the only section besides Tropanthus in which none of the 
members are found in Califomia. 

Habitat. — In habitat there is considerable diversity. Prac- 
tically all of the species of Eumimulus and Simiolus grow in 
shallow standing water, in swamps, or along the banks of running 
streams and are therefore decidedly hydrophytic. The members 
of Erythiranthe are usually found along the edges of stream banks. 
Many of the species in ParadanOivs grow thickly in spots from 
which wato* has evaporated after standing all winter. This is 
also tme of most of the species in (Etwc and for some of those in 
Eunanus. Most Eunanus species, however, are found in dry 
open sandy places, the plants often forming large patches in 
granite sand on exposed slopes. Several of the species commonly 
follow chaparral fires. Diplacus, one of the two shrubby groups 
in the genus, grows in fairly dry places and is sufficiently abunduit 
in some situations to become a component of the chaparral. 
Mimulastrum and Pseudoenoe belong in hot dry r^ons occurring 
only in the desert or semi-desert areas in California. Tropanthus 
has coriaceous leaves covered with sessile ^n(k which indicate 
that it grows in exposed places. Thus, within the genus, there 
are plants which are hydrophytic, mespphytic, or xerophytic. 

> Pennell, in Contr. U. S. Nat. Herb. M: 314. 1920. 
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Hybrids 

The many intermediate forms of the section Diplacua foimd in 
southern California, showing all gradations in color, size, and 
shape of the corolla between the two common species M. longi- 
fionia and M. puniceus, suggested that these two species must 
hybridize in nature. In support of this theory, the results of 
some work done by Dr. Loye Miller‘ when a graduate student 
at the University of California are of particular interest. Dr. 
Miller crossed a plant of M. longiflorus from near Los Ai^eles 
with a plant of M. puniceus from near San Diego. With M. 
puniceus as the female parent, the cross was successful; the re- 
ciprocal cross, however, gave no results. In plants of the first 
generation were combined characters of both parents, as would 
be expected. The flowers were salmon-colored with the long- 
tubed large corollas of M. longiflorus and the intermediate type 
of pubescence between the parents. The plants produced little 
pollen so that it was difficult to get seed from self-poUinated 
flowers. Nevertheless, some were obtained and plants of the Fi 
generation showed red, yellow, and salmon flowers, the salmon 
ones being the most abundant. Specimens were collected from 
these plants which were growing in the botanical gardens at the 
University of California in 1918 . These were later compared 
with a large series of plants of intermediate color forms chiefly 
collected by Dr. P. A. Mimz, Ivan Johnston, and Robert Har- 
wood, of Pomona College, in the foothills between Los Angeles and 
San Diego. These plants could readily be separated into four 
groups, according to the color, shape, and size of the corolla, the 
length and i^pe of the calyx, and the presence or absence of 
hairs on the calyx. Members of two of these groups corresponded 
very closely with the specimens of the experimentally produced 
hybrids. In view of this it is probable that fu^er work would 
yidd plants corresponding to the other groups. Typical M. Ion- 
giflorus is foimd from Santa Barbara Co. to southern Los 
Angdes Co., rarely as far as Lower California. From Los 
Angeles Co. southward, it extends into the district where M. 

The interesting results of the experimental study outlined above were sent to 
the writer by Dr. Miller. They have not been previously published because the 
work was not completed. 
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puniceus is found, and it is in this overlapping area that most of 
the intermediates have been collected. 

In the middle of the nineteenth century, European gardeners 
secured several hybrid species by crossing M. aurantiacua and 
M. puniceua. These two parents do not have the same natural 
geographical range, M. aurantiacua being confined to the foothills 
in California north of Santa Barbara Co. and M. puniceua oc- 
currii^ south of Los Angeles, with its center of distribution near 
San Di^o. Therefore, hybrids between them would not be 
looked for except in gardens. 

Economic Uses 

Mimulua has little value from an economic standpoint exc^t 
in fiumishing some easily cultivated ornamental plants. On 
account of the crisp leaves and agreeable taste, M. Ivieua and 
M. glabratua are cooked as greens or in soup or eaten as a salad 
by the natives in many parts of South America. It is locally 
called “placa” or “la polcura.” Hieronymus says that in 
Argentina the leaves of M. parviflorua are considered an excellent 
remedy for liver trouble. 

Abbreviations 

Abbreviations indicating the herbaria where specimens cited 
in this monograph are deposited are as follows: 

Calif. » University of California Herbarium 

Calif. Acad. = California Academy of Sciences Herbarium 

Cornell »= Cornell University Herbarium 

Davidson = A. Davidson Herbarium 

Deam ■= C. C. Deam Herbarium 

Drushel — J. A. Drushel Herbarium 

EpUng = Carl Epling Herbarium 

F Field Museum of Natural History Herbarium 

G = Gray Herbarium 

Greene •= E. L. Greene Herbarium 

K >■ Kew Herbarium 

M — Missouri Botanical Garden Herbarium 

N. Y. » New York Botanical Garden Herbarium 

Ore. — Oregon Agricultural College Herbarium 
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Phil. => Philadelphia Academy of Natural Sciences 

Herbarium. 

Pomona » Pomona College Herbarium 

R. Mt. => Rocky Mountain Herbarium 

Stanford * Stanford University Herbarium 

U. S. » United States National Herbarium 

Wellesley = Wellesley College Herbarium 

Taxonomy 

Mimulus L. Sp. PL 2 : 634. 1753, and ed. 2, 2 : 884. 1763; 
Gen. PI. ed. 5, 283. 1754; Adans. Fam. PI. 2; 211. 1763; 
Willd. Sp. PI. 3; 360. 1800; Nutt. Gen. 2: 50. 1818; Benth. 
Scroph. Ind. 27. 1835; DC. Prodr. 10: 368. 1846; Endl. Gen. 
681. 1836-40; Hook. H. Bor. Am. 2: 99. 1840; Steudel, Nom. 
534. 1821, and ed. 2, 150. 1841; Pfeiffer, Nom. Bot. 2*: 320. 
1874; Gray in Proc. Am. Acad. 11 : 95. 1876, excl. section Mimu- 
hides; Syn. FI. N. Am. 2M 273. 1878, ed. 2, and Suppl. 442. 
1886, excl. section Mimulaidea; Benth. & Hook. f. Gen. PL 2: 
946. 1876, excl. section Mirmloides; Greene in Bull. Calif. 
Acad. Sci. 1: 106. 1885, excl. section MimuUndes; Curran in 
Proc. Calif. Acad. Sci. II. 1 : 258. 1888, excl. M. pUosus; Baillon, 
Hist. PL 9: 450. 1888; Durand, Gen. Phaner. 294. 1888, excl. 
section Mimubides; Wettst. in Engl. & Prantl, Nat. Pfianzenfam. 
4"’; 71. 1891; Dalla Torre & Harms, Gen. Siph. 457. 1900- 
1907; Pennell in Torreya 19: 147. 1919. 

Cynonhynchium Mitch, in Acta Acad. Nat. Cur. 8: App. 207. 
1748. 

Monavia Adans. Fam. PL 2: 211. 1763. 

Uvedalia R. Br. Prodr. 440. 1810, and 124. 1821; G. Don, 
Hist. Dichlam. PL 4: 555. 1838. 

Erytiiranthe Spach, Hist. Nat. Veg. Phaner. 9: 312. 1840. 
Diplacm Nutt. Ann. Nat. Hist. I. 1: 137. 1838; Cmtis, Bot. 
Mag. II. 12: pi. S655. 1838; Greene in Bull. Calif. Acad. Sci. 
1: 94. 1885; Pittonia 2: 151. 1890. 

Eunanus Benth. in DC. Prodr. 10: 374. 1846; Greene in Bull. 
CaUf. Acad. ScL 1 : 96. 1885. 

Annuals, herbaceous perennials, or shrubs, glabrous, viscid or 
glandular-pubescent, pUose or slimy-viscid. Leaves opposite. 
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sessile or petioled, simple, entire, toothed or sometimes lobed, 
the upper commonly much reduced. Flowers solitary, axillary, 
or terminal, often disposed in open racemes. Calyx tubular or 
campanulate, 5-angled, ^-toothed, mostly plicate, persistent and 
often accrescent; teeth eqtial or unequal. Corolla bUabiate or 
equally lobed, blue, red, reddish-purple, yellow or rarely 
white; tube cylindrical or fimnelform, included or exserted, 
expanding gradually or abruptly into a long or short throat;' 
upper lip extmor in the bud, 2-lobed, erect or spreading; lower 
lip mostly loiter, 3-lobed, spreading and usually with 2 hairy 
protuberances or patches in the throat. Stamens 4, with no 
indications of a fifth, didynamous, included or exserted; filaments 
mostly glabrous, more or less adnate to the lower part of the 
corolla; anthers 2-celled, confiuent at the apex, base more or 
less divaricate. Pistil bicarpellary ; ovary 2-ceIled ; style glabrous 
or pubescent, commonly longer than the stamens, included or 
exserted; stigma bilamellate or peltate-fuimelform, lobes equal 
or unequal. Capsule oblong or linear, 2-valved, often sulcate, 
membranaceous to cartilaginous, locuUcidally dehiscent, rarely 
indehiscent; placentae separating and the halves adherent to the 
valves or united and forming a central column. Seeds small, 
numerous, oval, smooth or reticulate. 

Type species: M. ringens L. Sp. PI. 634. 1753. 

Synopsis of the Subqenera and Sections 

Subgenus I. Synplacus Grant. Placentae completely united 
into a central oolumn or parting less than half way to the base; 
pedicels usually longer than the calyx; style glabrous or puberu- 
lent, rarely pubescent; capsule mostly dehiscent to the base 


along both sutures. 

A. Calyx-teeth equal or subequal. 

a. Corolla-lobes distinctly unequal. 

a. Corolla-throat nearly closed by the prominent palate § 1. Eumirnvlui 

Corolla-throat broad and more or less open. 

I. Calyx-teeth 4-6 mm. long § 2. Erythranthe 

II. Calyx-teeth less than 3 mm. long § 3. Paradanthus 

b. Corolla-lobes equal or subequal i 3. ParadanthuB 


^The term *Hhroat” is used throughout this monograph with the meaning ex- 
pressed by Dr. Gray in his ^Structural Botany’ — ’^The orifice of a gamopetalous 
corolla or calyx, including any portion between this and the proper tube.” 
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B. Calyx-teeth unequal, the posterior tooth larger than the others. 

a. Lower teeth of mature capsule folding over the lateral and upper 

tooth; corolla yellow { 4. SimMuB 

b. Lower teeth of mature capsule not folding over the lateral and upper 

tooth; corolla red { 2. Ery(hrainth€ 

Subgenus 11. Schizoflactjs Grant. Placei^e mostly sepaiv 
ating to the base and adherent to the valves; pedicels usually 
shorts than the calyx; style glandular-pubescent; capsule 
mostly descent to the base along the iimer suture and part 
way or not at all along the outer. 

A. Herbaceous plants. 

a. Capsule membranaceous, not gibbous nor oblique at the base. 

a. Corolla tubular-funnelform to nearly campanulate; style glandu- 
lar-pubescent along the upper half § 5. Eimanua 

0. Corolla salverform, lobes rotate; style pubescent along its entire 

length i 6. Mimulaatrum 

b. Capsule cartilaginous, gibbous or oblique at the base. 

a. Corolla-tube much exserted, lobes erect or spreading $ 7. CEnoe 

0. Corolla-tube included, lobes rotately spreading $ 8. Paeudoenoe 

B. Shrubs or suffrutescent plants. 

a. Mature calyx twisted over the capsule, teeth equal § 9. TropanihuB 

b. Mature calyx not twisted, teeth unequal $ 10. Dtphcus 

SuBOENUs I. Synplacus Grant 

Subgenus I. Synplacus Grant, new subgenus. 

Perennial or annual herbs, slimy-viscid, glandular-pubescent or 
glabrous; pedicels mostly longer than the calyx; corolla bilabiate 
or with equal or subequal lobes; stamens included or exserted, 
glabrous or pubescent; style glabrous or occasionally puberulent 
or glandular; stigma bilamellate, usually with equal lips; capsule 
membranaceous, shorter than the persistent calyx, mostly 
dehiscent to the base along both sutures; placentae completely 
united in a cfflxtral column or separating at the apex, rardy 
divided to the nuddle. Sect. 1-4. 

Section 1. Eumimulus Gray 

§1. Eumimulus Gray in Proc. Am. Acad. 11: 97. 1876, as to 
M. ringena and Af. alatus; Syn. FI. N. Am. 2*: 276. 1878, ed. 2, 
and Suppl. 446. 1886, as to AT. ringma and Af. oZahw only; 
Greene in Bull. Calif. Acad. Sci. 1 : 107. 1885; Wettst. in Engl. 
& Prantl, Nat. Pflanzenfam. 4*”: 72. 1861, as to Af. ringena and 
Af. aiatua; Dalla Tone & Harms, Gen. Siph. 457. 1000-1607. 
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Herbaceous plants; steins quadrangular, mostly glabrous; 
leaves dark green, not viscid nor slimy, 1-nerved or pinnatdy 
veined; inflorescence racemose; calyx prismatic, sharply angled, 
little or not at all inflated when mature, teeth equal; corolla 
personate, blue, varying to white in some specimens; anthers and 
style glabrous, stigma-lips equal; capsule membranaceous, about 
as long as the calyx, dehiscent to the base along both sutures, 
the placentae separating at the apex. Sp. 1-5. 


Key to the Species 


A. Leaves pinnately veined. 

a. Leaves mostly sessile; pedicels more than one-half as long as the leaves 

/. iW. ringena 

b. Leaves petioled ; pedicels mostly less than one-half as long as the leaves 

2. M, alaiua 

B. Leaves not pinnately veined. 

a. Leaves 1-nerved. 

a. Stamens included S. M. gracUia 

0. Stamens exserted 5. Af. linearia 

b. Leaves 3-nerved 4» M. mad^aacarienaia 


1. M. ringens L. Sp. PI. 634. 1753; Walter, FI. Caroliniana, 
172. 1788;Curtis,Bot. Mag. I. 8:pi.;?SS. 1794; WiUd. Sp. PI. 
3: 360. 1800; Michx. FI. Bor. Am. 2; 23. 1803; Persoon, Syn. 
PI. 2: 163. 1807; Pursh, FI. Am. Sept. 2 : 426. 1814; Nuttall, 
Gen. 2: 51. 1818; Lodd. Bot. Cab. 5: pi. 410. 18^; Elliot, 
Bot. S. Carolina & Ga. 2: 124. 1824; Torrey, Comp. FI. North. & 
Middle States, 242. 1826; Nat. Hist. N. Y. 2: 36. 1843; Hook. 
FI. Bor. Am. 2: 100. 1840; Benth. Scroph. Ind. 28. 1835; 
DC. Prodr. 10 : 369. 1846; Gray, Manual, 299. 1848; Proc. 
Am. Acad. 11:98. 1876; Syn. FI. N. Am. 2‘: 276. 1878, ed. 2, 
and Suppl. 446. 1886; Greene in Bull. Calif. Acad. Sci. 1: 107. 
1885; Coulter, Contr. XJ. S. Nat. Herb. 2: 309. 1892; Robinson 
& Femald in Gray, Manual, ed. 7, 723. 1908; Britton & Brown, 
lU. FI. 3:157, fig- Sm. 1898, and ed. 2, 3 : 190, Jig. S776. 1913 ; 
Britton, Manual, 827. 1901, and ed. 2, 1905; Small, FI. South- 
eastern TJ. S. 1062. 1903, and ed. 2, 1062. 1913; Pennell in 
Torreya 19: 148. 1919. 

M. paUidua Salis. Prodr. 99. 1796. 

M. actUangtdua Greene, Leafl. Bot. Obs. & Crit. 2: 1. 1909. 
M. ringena var. congeata Farwell, Kept. Mich. Acad. ScL 19: 
249. 1917. 
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Af. ringens i. Peckii House in Bull. N. Y. State Mus. 1921 : 17. 
1923. 

Perennial by stoloniferous rootstocks, produced late in the 
season, the whole plant glabrous; stem 4-13 dm. hi^, simple or 
branched, 4-angled, the angles sometimes slightly winged; 
leaves thin, oblong or oblong-lanceolate, 2.5-10 cm. long, .5-3 
cm. wide, acute or obtuse, serrate, rarely entire, tapering to a 
broad, often amiculate-clasping sessile base, or rarely some of 
the leaves with a short, bixmd-margined petiole, occasionally 
with smaller leaves fascicled in the axils; pedicels stout, 2-3.5 cm. 
long, mostly shorter than the subtending leaves; calyx tubular, 
becoming Wadly oblong in fruit, 1.4-1.7 cm. long, strongly 
angled, teeth slender, subulate or aristate, about one-fourth as 
long as the tube, sinuses broad, ciliate; corolla 2.5-3.5 cm. long, 
blue, rarely pink or white, tube exserted, slightly funnelform, 
throat nearly closed, upper lip erect, strongly reflexed, lower lip 
longer and spreading, the margins often erose; upper pair of 
stamens slightly exserted; style exserted, stigma bilamellate, 
with broad, rounded, equal lips; capsule included, broadly oblong; 
seeds oblong, papillate. 

Distribution: common in wet places from Canada to Florida, 
west to North Dakota, and south to Texas. 

Specimens examined: 

Ontario: Ashdod, 24 July, 1893, Fowler (M); Farm Point, Ga- 
tineau River, <^ebec, 20 Aug., 1911, Macoun 809S5 (Cornell); 
wet places, Lincoln Co., 29 July, 1897, McCaUa 467 (Cornell). 
Maine: river intervale, Orono, Penobscot Co., 29 Jidy, 1896, 
Femald $64 (M). 

New Hampshire: Hanover, 16 July, 1910, Baras {Ore.); Laconia, 
1892, Carter (Cornell). 

Vermont: Barnet, Caledonia Co., 28 July, 1884, Blanchard (M). 
Massachusetts: between South Sudbury and Framingham, 2 
Aug., 1903, Oreenman $112 (M) ; brookside, Granville, 20 Sept., 
1913, Seymour 26 (M); meadows, Scituate, 19 Aug., 1870, 
Morong 66 (M); border of stream, Adams, 24 Aug., 1901, Day 
9 (R. Mt.). 

Connecticut: Middletown, Sept., 1835, BudeUy (M). 

New York: Keene Valley, Essex Co., 1 Aug., 1891, Sc^enA: (M); 
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in uliginosis, Gouvemeur, 22 July, 1873, Bedfidd 6121 (M); 
Fleishmann’s, Delaware Co., 30 July, 1892, Schrenk (M); 
frequent in swamps and along springs, Chemung Co., 20 July, 
1893, Lucy 154 (R- Mt.); Van Rensselaer Swamp, Rensselaw 
Co., 27 July, 1903, Cipperly (Cornell); marsh, Ithaca, 17 
June, 1878, Treleaae (M); Renwick Flats, Ithaca, 12 July, 
1916, Mum S28 (Pomona); Keep Woods, east of Lockport, 
17 July, 1895, Towmend (Cornell); River Flats, Truxton, 
5 July, 1894, Wiegand (Cornell); Sjracuse, July, 1889, Ove- 
racker (Cornell). 

New Jersey: moist shaded place. Greenwood Lake, Passaic Co., 
11 Aug., 1907, Mackenzie 28S7 (M); Peakack, July, 1886, 
Perry (M). 

Pennsylvania: West Manchester, 10 Aug., 1898, Eisenhnoer (M) ; 
swamps. Lower Merion, 19 Aug., 1874, Redfield 6128 (M); 
Susquehanna, July, 1889, A. F. Eby (M); Pequea, July, 1889, 
J. H. Eby (M); DUlerviUe, 1888, J. H. Eby (M); MeadviUe, 
Aug., 1893, C. D. Curtis 68 (Pomona). 

Marylsmd: Mill Creek, 25 July, 1902, ShuU lOS (M). 

District of Columbia: moist places, 3 Aug., 1892, Blanchard (M) ; 
low and swampy clay, 26 or 27 July, 1893, Boettcher 245 (M 
and R. Mt.). 

West Virginia: near Bucklin, 5 Aug., 1895, PoUock (M). 

North Carolina: moist soil, Biltmore, 3 Aug. (flower), 30 Sept., 
1897 (fruit), BiUmore Herb. 6S8b (M); side of Tryon Mts., 
20 July, 1899, Townsend (Cornell). 

South Carolina: Whitmer Park, Anderson, 4 Aug., 1917, Davis 
(Stanford). 

Georgia: Georgia, 1833, Beyrich (M). 

Alabama: Auburn, Lee Co., 8 Aug., 1897, Earle <fe Baker (M and 
R. Mt.). 

Ohio: rich moist sandy soil, Berlin Heights, Erie Co., 31 July, 
1914, MacDaniels 137 (Cornell); Rocky River near Cleveland, 
1892, Greenman 1528 (M) ; Drushel Farm, Holmes Co., 25 July, 
1913, Drushel 888 (M and Drushel) ; in wet places near Canton, 
without date, Riehl 41 (M); morasses. Canton, Aug., 1835, 
Riehl (M); ditch. Bowling Green, 19 Aug., 1919, Mosel^ (M). 

Tennessee: Carroll Co., 5 Aug., 1897, Eggert (M); swamps, Knox 
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Co., 18 June, 1898, Rtdh 669 (M) ; damp soil. Fountain City, 
22 July, 1904, RtiUi, 106 (M); wet places, Knoxville, Sq)t., 
1895, Rvth (Pomona). 

Kentucky: near Poor Fork Post Office, Harlan Co., Aug., 1893, 
Kearney 226 (M). 

Illinois: Chicago, 20 Aug., 1893, GlatfeUer 328 (M); River Forest, 
Cook Co., 16 July, 1896, Chase (M) ; Cahokia, 30 July, 1878, 
Eggert (M and R. Mt.) ; wet places, St. Clair Co., 26 July, 1877, 
Eggert (M); Chicago, 13 Aug., 1892, Moffatt 1662 (R. Mt.); 
swampy ground, Peoria, July, 1900, McDonald (R. Mt.). 

Indiana: low borders of swale, Blackford Co., 16 July, 1906, 
Beam 68 (M) ; in marsh near Culver, near Lake Maxinkuckee, 
25 July, 1900, Scovell & Clark 1193 (Stanford). 

Iowa: Ames, without date, Hitchcock (M); Ames, 1892, Carver 
(M) ; wet places, Decatm Co., 17 Sept., 1904, Anderson (M and 
R. Mt.) ; Des Moines, 18 Sept., 1896, Carver (M) ; wet prairies, 
Armstrong,’ Emmet Co., 1884, Cratty (Stanford); wet soil, 
Allamakee Co., 28 June, 1895, Fitzpairkk & Fitzpatrick (R. Mt.). 

Michigan: in ditch, Ingleside, Cheboygan Co., 28 July, 1917, 
Gaies & Gates 10660 (M); Mich. Agr. Coll., 14 July, 1888, 
Lake (Ore.) ; wet places, St. Joseph, 14 July, 1903, MeU (R. Mt.). 

Wisconsin: Madison, 22 July, 1889, Trelease (M). 

North Dakota: Lisbon, 4 July, 1898, Fieldstad (R. Mt.). 

South Dakota: creeks, Brookmgs, 10 July, 1893, Thomber (M); 
Brookings, 1892, Williams (R. Mt.). 

Missouri: Venice, 16 Aug., 1886, Wislizenus 266 (M); East 
Carondelet, 17 July, 1890, Hitchcock (M); margin of lakes in 
American bottoms, Aug., 1841, Engelmann (M); Jefferson 
Barracks, 11 Sept., 1886, Pammel (M) ; low wet places, common 
along all the little streams, Jackson Co., 14 July, 1889, Btish 
1047 (M); frequent in low grounds, Harlem, 23 July, 1899, 
Mackenzie (M); West Hannibal, 17 July, 1913, Davis 129 
(M); Webb City, 26 Sept., 1908, E. J. Palmer I 48 I (M); wet 
places. Montier, 23 Oct., 1908, Btish 6320 (M); low ground, 
Courtney, 4 Oct., 1917, Btish 8246 (M). 

Oklahoma: Cleveland Co., 7 Aug., 1900, Wh'Ue 80 (M. and R. Mt.). 

Kansas: moist places, Rilq^ Co., Aug., 1897, Pond 1082 (M); 
Manhattan, 31 Aug., 1892, Norton (M). 
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Nebraska: lincoln, Aug., 1888, Webber (M); Red Bird Creek, 
26 July, 1893, Clemente S786 (Cornell). 

Minnesota: Minnetonka, Oct., 1886, Davideon (Pomona); Nicol- 
let, July, 1892, BaUard (R. Mt.); Portage, 18 July, 1891, 
Woode Mt.). 

M. ringene is one of the common species in the genus and can 
be distinguished by its blue personate corolla, its long pedicels, 
and its usually sessile leaves. 

la. Var. minthodes (Greene) Grant, comb. nov. 

M. minthodea Greene, Leafl. Bot. Obs. & Crit. 2: 1. 1909. 
Leaves elliptical, acute at each end and often short-petioled. 
Distribution: southeastern United States. 

Specimens examined: 

Georgia: wet meadow, Lafayette, 925 ft. alt., 2 Aug., 1900, 
Harper (N. Y.). 

Maryland: Front Pike, College Park, 3 Oct., 1900, Pond (M). 

The variety merges into the species through such specimens as 
Seymour from Massachusetts, Shvil 103 from Maryland, and 
Blanchard's specimen from Washington, D. C. In this last 
specimen some of the leaves are short-petioled or sessile by a 
muTOW base and the others are broad and auriculate-clasping. 
Boettcher 34S from Washington, D. C., has both clasping and 
short-petioled leaves on the same plant and the upper part of 
the stem is winged. Overacker’s specimens from Syracuse, N. Y. , 
and Lake’s specimens from the Michigan Agricultural College 
show winged stems also. As is usual with blue-flowered plants, 
occasional plants are found with white or pale pink corollas. 
Examples of these are to be found in the following specimens 
collected in New York: Ithaca, 20 July, 1878, Dudley (Cornell); 
damp soil aloi^ Glenwood Road, Ithaca, 19 Aug., 1913, E. L. 
Palmer 1089 (Cornell); West Marsh, Ithaca, 19 Aug., 1913, 
E. L. Palmer 1084 (Cornell). 

2. M. alatus Ait. Hort. Kew. 2; 361. 1789; Willd. Sp. PI. 3: 
361. 1800; Pursh, FI. Am. Sept. 2 : 426. 1814; Bart. FI. N. 
Am. 3: pi. 94. 1823; Sprengl. Syst. Veg. ed. 16, 2: 799. 1825; 
Walp. Rq). 3 : 275. 1844-45; Lodd. Bot. Cab. pi. 410. 1820; 
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Benth. Scroph. Ind. 28. 1835; DC. Prodr. 10 : 369. 1846; 
Gray in Proc. Am. Acad. 11: 98. 1876; Syn. FI. N. Am. 2^: 276. 
1878, and ed. 2, 1886; Greene in Bull. Calif. Acad. Sci. 1: 107. 
1886; Coulter, Contr. U. S. Nat. Herb. 2: 309. 1892; Britton 
& Brown, 111. FI. 3: 168. fig. Si66. 1898, and ed. 2, 3: 190. jig. 
S776. 1913; Britton, Manual, 827. 1901; SmaU, FI. South- 
eastern U. S. 1063. 1903; Robinson & Femald in Gray, Manual, 
ed. 7, 723. 1908; Pennell in Torreya 19: 148. 1919. 

M. alalus f. alMjlorm House in Bull. N. Y. State Mus. 1921 : 
17. 1923. 

Stems stoloniferous, glabrous, 2-7 dm. high, simple or branched, 
4rangled, the ai^es more or less winged; leaves broadly ovate to 
ovate-lanceolate, acute, 6-16 cm. long, 2-6 cm. hi^, serrate, 
tapering to a narrow margined petiole, 1-1.6 cm. long; pedicels 
stout, mostly shorter than the calyx; calyx oblong, 1.4-1.7 cm. 
long, angles sharp, teeth 1.6 mm. long, broad, mucronate; corolla 
blue or violet, sometimes tinged with pink, rarely white, 2-2.6 
cm. long, tube slightly exserted, throat nearly closed, lobes of 
the upper lip erect, strongly reflexed, the lower lip longer and 
spreading; stamens and style included; capsule ovate, obtuse; 
seeds oval, papillate. 

Distribution: common in the Atlantic states from Massa- 
chusetts to South Carolina, west to the Mississippi River and 
south to Texas. 

Specimens examined: • 

Massachusetts: Cambridge, 26 July, 1876, Bailey (Stanford). 
P^onsylvania: Northampton Co., 1878, Raw 47 (M); Conewago 
Mts., July, 1898, Eisenhower (M); Smithville, Lancaster Co., 
3 Sept., 1892, Heller <fe Halbach 6SS (Cornell and M) ; Pitts- 
burgh, 1831, Volz (M) ; low woods along Trout Run, Wawa, 
Delaware Co., 29 July, 1904, Painter 816 (M) ; Dillerville, Aug., 
1889, A. F. Eby (M); Safe Harbor, July, 1889, A. F. Eby (M). 
New Jersey: Bloomfield, July, 1877, Rusby (Comdl). 

District of Columbia: low ground, 31 July, 1896, Steele (M); 
idong shaded streams, Anacostia, 24 July, 1904, Painter 760 
(M). 

Virginia: along Himting Creek near Alexandria, 12 Aug., 1902, 
ShvU g06 (M); Fairfax Co., Aug., 1866, A. H. Curtis (Cornell). 
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South Carolina: Batesburg, 20 Aug., 1913, McGregor 22S (Stan- 
ford). 

West Virginia: near Bucklin, 8 Aug., 1894, Pollock (M, R. Mt., 
and Cornell) 

Tennessee: low wet grounds, Knoxville, 18 June, 1898, RuUt, 568 
(M) ; wet places, Knoxville, Sept., 1895, Rulk (R. Mt.). 

Kentucky: Bowling Green, 20 Sept., 1894, Price (M); South 
Hills, 3 miles south of Loiusville, 19 Aug., 1892, Bergman 
(Cornell); low muddy river banks, Wickliffe, Ballard Co., 
25 Sept., 1919, E. J. Palmer 16582 (M). 

Ohio: Berea, 3 Aug., 1895, Ashcroft (Pomona) ; Berea, July, 1896, 
Ashcroft (M); Perkisis, Erie Co., 11 Aug., 1894, Moseley (M); 
dry creek bed, Beechwood Camp, 7 Aug., 1910, OverhoUs (M) ; 
Burnet Woods, Cincinnati, June, 1875, James (Stanford). 

Indiana: in low woods. Wells Co., 3 Aug., 1905, Beam ISS (M); 
damp ravine in woods in Robinson Park, Allen Co., 19 Aug., 
1906, Beam 1577 (Beam); in low woods near Chestnut Ridge, 
Jackson Co., 11 Aug., 1911, Beajn 9507 (Beam). 

Illinois: wet places. Prairie du Pont, 3 Aug., 1875, Eggert (M); 
Cahokia, 30 July, 1878, Eggert (M and R. Mt.); Millstadt 
Junction, 9 Sept., 1891, Bouglas (M) ; Cahokia, 13 Aug., 1890, 
Hitchcock (M); Springfield, 31 July, 1892, Bewart 26 (M); 
St. jFrangois River, Bimklin Co., 20 Aug., 1897, Trelease 5H 
(M) ; Gascondy, 21 July, 1914, Emig 235 (M) ; Tunnell Hill, 
Jol^on Co., 4 Oct., 1919, E. J. Palmer 16685 (M). 

Missouri: Jackson Co., 3 Aug., 1893, Btish (M); Neeleyville, 8 
Aug., 1894, Eggert (M); Jerome, 30 Aug., 1913, Kellogg ISS 
(M); Forest Park, St. Louis, 30 Aug., 1878, Eggert (M); near 
Suspension Bridge, Forest Park, St. Louis, 6 Sept., 1889, 
Trelease (M); along branches of creeks, Greenwood, 28 Oct., 
1915, Btish 2911 (M); Wayne City, 28 Sept., 1895, Mackenzie 
295 (M); Raytown, 7 Aug., 1895, Mackenzie 292 (M); Kansas 
City, 24 July, 1896, Mackenzie 289 (M); Poplar Bluff, 7 Aug., 
1892, Bewart 7 (M); low ground, Oakwood, 6 Aug., 1914, 
Bavis SS42 (M); wet places, Noel, 13 Oct., 1908, Bush 528S 
(M); Noel, McBonald Co., 1 Sept., 1913, E. J. Palmer 4044 
(M); Webb City, Ja^er Co., 20 Aug., 1906, E. J. Palmer 951 
(M) ; common in low ground. Lakeside Park, Jasper Co., 27 



134 ANNALS OF THE BOSSOUBI BOTANICAL GARDEN 


IVoi,. 11 


Sept., 1908, E. J. Pdmer 1660 (M); Carthage, 25 Aug., 1907, 
E. J. Palmer 1076 (M); Bismark, Iron Mt., 17 Aug., 1897, 
Trdease 616 (M); Tare Blene Creek, St. Genevieve Co., 14 
Oct., 1897, Trelease 607 (M) ; Bridgeton, 22 July, 1859, Fritdtey 
(M); Swan, 1 Oct., 1899, Bmh 7SIS (M); wet ground, Galena, 
Stone Co., 14 Oct., 1913, E. J. Pdmer 4663 (M); Warsaw, 
Benton Co., 26 Aug., 1897, Trelease 616 (M); Big River, 
Jefferson Co., 23 July, 1885, Wislizentis 366 (M). 

Arkansas; Fulton, 18 Sept., 1900, Bush 921 (M); Little Buffalo, 
Hanly, Shary Co., Aug., 1913, Emig 69 (M); Bradley’s Ferry, 
27 July, 1913, Emig 19 (M); Springtown, Benton Co., 1 Aug., 
1913, Envig 1 76 (M) ; Little Rock, July, 1886, Basse (Stanford). 
Kansas: wet soil, Doniphan Co., 31 July, 1897, Whi^ord 1081 (M) ; 
St. George, 27 Sept., 1892, Carleton (M); Ward, 1890, Darnell 
49 (Ore.). 

Oklahoma: on wet creek bank near Pawhuska, Osage Co., 9 Aug., 
1913, Stevens 2003}4 (M and Stanford); Tishomingo, Johnston 
Co., 10 Sept., 1914, E. J. Pdmer 6488 (M). 

Indian Territory: Sapulpa, 22 July, 1894, Bush 406 (M). 

Texas: sandy swamps, San Augustine, 8 Sept., 1916, E. J. Pdmer 
10648 (M). 

Mississippi: Oktibbeka Co., 11-17 Aug., 1896, PoUard 1323 (M 
and Cornell); wet places, Panola Co., 17 Sept., 1896, Eggert 
(M); TaylorWlle, 21 Aug., 1903, Tracy 8711 (M). 

Louisiana: Monroe, 15 Oct., 1915, E. J. Pdmer 8942 (M). 
Alabama: Tensaw, 18 Aug., 1904, Tracy 8011 (Cornell and M). 

This species and M. ringens are the common blue-flowered 
Mimuli of the eastern states. The floral structure of both of 
them is remarkably constant when compared with the western 
species. M. cddus differs from M. ringens mostly in the length 
of the pedicels and in having petioled leaves. 

3. M. gracilis R. Br. Prodr. 439. 1810, and 123. 1821; 
Benth. Scroph. Ind. 29. 1835; DC. Prodr. 10: 369, 594. 1846; 
Benth. & Mueller, FI. Austr. 4: 482. 1869; Mueller, Frag. 6: 
103. 1867-68; Hook. FI. Brit. Ind. 4: 2§9. 1884; Moore, FI. 
New South Wales, 337. 1893. 

M. strictus Benth. in Wall. Cat. no. 3918. 1828; Scroph. Ind. 
28. 1835; G. Don, Hist. Dichlam. PL 3: 553. 1838. 
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M. striatus Walp. Rep. 3: 275. 1844-45, aphalm (for siruAus). 
M. jnmllvA Benth. in DC. Prodr. 10; 369. 1846. 

M. angustifoUus Hochst. ex A. Rich, Tent. FI. Abyss. 2; 119. 
1851; Walp. Ann. 3; 192. 1852-53; Kuntze, Rev. Gen. PI. 3; 
236. 1893. 

A slender gla.brous per^inial, rhizome creeping; stem erect, 
1.5-3 dm. high, simple or branched from near the base, quad- 
rangular, the angles winged; leaves linear-oblong or lanceolate, 
obtuse, .8-5 cm. long, 1-10 mm. broad, 1-nerved, sessile, clasping 
at the broad base or subauriculate, entire or occasionally denti- 
culate; flowers in a loose raceme, pedicels elongated, 3 or more 
times the length of the corolla; calyx tubular, much distended by 
the mature capsule, 6-7 mm. long, ribs more or less purplish, 
teeth equal or nearly so, short, deltoid-lanceolate, sinuses broad, 
scarious, sometimes cleft; corolla 1.2-1 .5 cm. long, blue or violet- 
purple, occasionally white or pink, tube and throat broad, ex- 
serted, lobes broad, nearly truncate, minutely cUiate, upper lip 
erect and much shorter than the spreading lower lip, throat 
nearly closed by the prominent hairy palate; stamens glabrous, 
included, filaments thickened along the lower part; style glabrous, 
included, with a persistent tubercular enlargement at the base, 
stigma-lobes equal, broadly rounded, laciniate; capsule included, 
oblong; seeds oblong, reticulate. 

Distribution: in wet places in Australia, India, and South 
Africa. 

Specimens examined: 

India: Chota Nagpxu*, Feb., 1903, Prain 71 (Pomona); Lodh, 
Kumaon, 5000 ft. alt., without date, Sfrachey <fe Winterbottom 
(G); Changhes, Kashmir, 1 July, 1876, Clarke 496 (U. S.); 
Punjab, 1000 ft. alt., without date, Thomson (G); in rice 
fields, Mannm, Himalaya Mts., 5000 ft. alt., 4 Jxme, 1920, 
Dudgeon & Kenoyer I 4 I (M). 

Abyssinia: Bahara, Province Sana, 5 Aug., 1841, Hochstetter 

mo (M). 

South Mrica: Maputa, 1 Oct., 1909, Howard 20 (U. S.); south 
coast of Africa, 9, Oct., without year, Ecklon (M); by the 
Kachu (Yellowwood) River, without date, Dregh (M); N. 
. Tondweni, Zululand, 12 May, 1903, Wood 919S (U. S.); near 
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Weenen, Natal, 4500 ft. alt., Dec., 1890, Wood 1606 (G); 
Ladysmith, Natal, 18 March, 1894, Kunize (U. S.). 

Australia: 

New South Wales: Gerilderie, Oct., 1920 Dwyer (Wellesl^); 

Mudgee, without date, Woc3ls (G). 

Victoria: Lower Loddon, without dAt®> MueUer (G); Lower 
Loddon, without date, Walter (M); Swan Hill District, Oct., 
1888, French (G). 

4. M. madagascariensis Benth. in DC. Frodr. 10 : 369. 1846. 
A tall glabrous perennial; steins erect; leaves few, broadly 

ovate, obtuse, 1.5-2 cm. long, 8-12 mm. wide, sessile, irregularly 
dentate, 3-nerved from the broad, clasping base; pedicels stout, 
longer than the leaves; calyx narrowly cylindrical, 6-7 mm. loi^, 
distended by the mature capsule, teeth equal, short, lanceolate- 
acute; corolla blue, 12-14 mm. longj tube exserted, tlm>at densely 
bearded on the lower side, partly closed by the prominent palate, 
upper lip shorter than the lower, margins densely ciliate; stamens 
and style included; capsule broadly oblong, obtuse; seeds oblong. 
Distribution: found only on the Island of Madagascar. 
Specimens examined: 

Ma^gascar: Madagascar, without date, Skufeldt 116 (U. S.); 
Madagascar, without date, Lyoil (M, photograph of the type). 
This species has the general aspect of M. gradlie, differing 
mainly in having broad, 3-nerved, dentate leaves. 

5. M. linearis (R. Br.) Wettst. in Engl. & Frantl, Nat. Pflan- 
zenfam. 4*: 72. 1891. 

UvedaMa linearis R. Br. Prodr. 440. 1810, and 124. 1821 ; 

G. Don, Hist. Dichlam. PI. 4: 555. 1838. 

M. Uvedaliae Benth. in DC. Prodr. 10 : 369. 1846; Mueller, 
Frag. 6: 103. 1867-68; Benth. & MueUw, FI. Austr. 4 : 482. 
1869; Banks & Solander, Botany Cook’s Exp. 2: 66, pi. 617. 
1901; Bail^, FI. Queenskmd 4: 1102. 1901. 

A small ^brous plant, apparently annual; stem weak, slender, 
simple or branched, leaves few, linear-lanceolate, 4^12 mm. long, 
acute, 1-n^ed, entire, sessile, intemodes elongated; pedicels 
slender, axillary, 3 or more times the length of the corolla, flower- 
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ing from near the base; calyx narrowly tubular, arcuate, 4-6 mm 
long, teeth very small, triangular-acute, nearly equal, ciliate; 
corolla 8-10 mm. long, blue or violet, tube white, sli^tly ex- 
serted, throat blue with 2 yellow oblong patches, these white- 
margined and dotted with red below the lower lip, palate promi- 
noit, upp^ lip longer than the lower one; style and stamens 
much exserted, stigma-lobes equal; capsule included, obloi^, 
acute, the valves splitting readily. 

Distribution: wet places in northern Australia and in Queens- 
land. 

Specimens examined: 

Aristralia: North Australia at Pt. Darwin, without date, Forsythe 

(Calif. Acad.). 

5a. Var. lutea Benth. in Benth. & Mueller, FI. Austr. 4: 482. 
1869. 

M. dehilis Mueller in Trans. Phil. Inst. Viet. 3 : 62. 1859; 
Frag. 6: 103. 1867-68. 

Corolla yellow within, paler outside, throat spotted with 
red; filaments ciliate. 

Distribution: northern Australia. 

Section 2. Erythranthe Greene 

§2. Erythranthe Greene in Bull. Calif. Acad. Sci. 1: 108. 
1886. 

EuinimuLus Gray, Syn. FI. N. Am. 2*: 276. 1878, ed. 2, and 
Suppl. 446. 1886, as to M. cardinoMs. 

Perennial from runmng rootstocks or from stolons, glandular, 
viscid-pubescent or viscid-villous; stems mostly terete, stout, 
and erect; leaves sessile, 3-5-nerved from the base; flowers few, 
usually terminal; calyx prismatic, strongly angled, not inflated 
at maturity, teeth equal or unequal; corolla red, bilalnate; 
stamens exserted, anthers bearded, filaments inflated at the 
point of insertion; stigma-lips equal, bilamellate; capsule mem- 
branaceous, about half as long as the calyx, ddiiscent to the 
base along both sutures, placentae slightly separated at the apex. 
Sp. 6-9. 
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Ket to the Species 


A. Calyx-teeth equal; style exserted. 

a. CoroUartube little longer than the calyx 6. M. cardinaUi 

b. Corolla-tube much longer than the calyx. 

a. Pedicels shorter than the leaves; stems mostly prostrate. .7. M. rupestrU 
fi. Pedicels longer than the leaves; stems erect 8, M. verhenaceua 

B. Calyx-teeth unequal; style included 9. AT. Nehanii 


6. M. cardinalis Dougl. in Benth. Scroph. Ind. 28. 1835; 

Benth. in DC. Prodr. 10; 370. 1846; D. Don in Brit. Flower 
Card. 4: pi. S58. 1836; Gray in Proc. Am. Acad. 11 : 98. 1876; 
Bot. Calif. 1 ; 666. 1876; Syn. FI. N. Am. 2‘: 276. 1878, and ed. 
2, 1886; Greene in Bull. Calif. Acad. Sci. 1: 108. 1885; Manual 
Bay Region, 276. 1864; Conzatti & Smith, FI. Sin. Mex. 117. 
1897; Jepson, FI. W. Mid. Calif. 406. 1901, and ed. 2, 378. 
1911; Howell, FI. Northwest Am. 619. 1901; Eastwood, FI. 
South Fork King’s River, Sierra Club Publ. 27: 64. 1902; 
Abrams, FI. Los Angeles, 365. 1904, and ed. 2, 336. 1917; 
Hall, Yosemite FI. 222. 1912. 

Erythranthe cardinalis Spach, Hist. Nat. Veg. Phaner. 9; 313. 
1840. 

Diplactis cardinalis Grdnland in Rev. Hort. IV. 6; 137. 1857. 
M. cardinalis var. rigens Greene, Leafl. Bot. Obs. & Crit. 2: 
2. 1909. 

M. cardinalis var. griseus Greene, Leafl. Bot. Obs. & Crit. 2: 
2. 1909. 

M. cardinalis var. exsiil Greene, Leafl. Bot. Obs. & Crit. 2: 2. 
1909. 

A freely branching perennial, villous throughout and more or 
less viscid; stems 2.5-3 dm. loi^, from a nmning rootstock, 
hollow, erect and more or less rigid to weak and somewhat pro- 
cumbent, or occasionally climbing over low shrubs; leaves obovate 
or oblong, ^11 cm. long, 1-4 cm. wide, sessile by a broad base, 
auriculate, yeUowish-green, frequently almost hoary, 3-5-nerved 
from the base, thin, margins regularly or irregtdarly serrate, 
teeth salient and often with a smaller tooth between the in- 
dentations; pedicels stout, longer than the leaves; calyx tubular 
or oblong-prismatic, 1. 8-2.5 cm. long, often finely dotted with 
red, the ribs more or less tinged with red, teeth 4-5 mm. long, 
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equal, broadly ovate, acute or acuminate, ciliate; corolla strongly 
bilabiate, 4-5 cm. long, varying in color from brilliant scarlet 
to pale reddish-ydlow, rarely yellow, broadly cylindrical, tube 
mostly slightly exserted, orange, striped with red, lobes emar- 
ginate, the upper lip erect with the lobes turned back, the middle 
lobe of the lower lip spreeuling, the lateral ones strongly reflexed, 
ciliate at the sinuses; stamens much exserted and partly enclosed 
by the upper lip, filaments glabrous, anthers yellow, densely 
villous with soft, white, flat hairs; style longer than the stamens, 
stigma lips oblong, ciliate; capsule included, oblong, acuminate; 
seeds oblong, reticulate. 

Distribution: common in shaded places along streams from 
Utah and Arizona, west to Oregon and Lower California. 
Specimens examined: 

Arizona: Chaperon Canyon, Chiricahua Mts., 7300 ft. alt., 1 
July, 1907, Blumer 1661 (M and Stanford); near SoldiCT’s 
Camp, Santa Catalina Mts., 13 July, 1916, Harris C16296 
(U. S.); Mt. Graham, 9250 ft. alt., Aug., 1874, Rothrock 401 
(G) ; southeastern Arizona, 1894, Price (Stanford) ; Mt. 
Lemmon, Santa Catalina Mts., 2 Aug., 1916, Harris C 16440 
(M) ; Santa Catalina Mts., Pima Co., 8000-10000 ft. alt., Jime, 
1891, Rhoads (Phil.) ; Fort Grant, Pinaleno Mts., Graham Co., 
16 July, 1917, Mum 1207 (Cornell and Pomona). 

Nevada: Eagle Valley, Ormsby Co., 19 July, 1902, C. F. Baker 
1336 (M, R. Mt., and Pomona). 

Oregon: Rogue River, Jackson Co., 7 July, 1892, Hammond 310 
(M); Deer Creek Valley, Josephine Co., 4^16 July, 1919, 
Dcde (Stanford); Brookings, Curry Co., May, 1915, Thompson 
209 (Stanford); Snow Camp, Curry Co., 4000-4250 ft. alt., 
July, 1916, J.H. Thompson 26 (Stanford) ; Grant’s Pass, 24 May, 
1884, Howell 382 (Phil, and Ore.); Grant’s Pass, 31 Aug., 
1889, Munson <fe Hopkins (U. S.). 

California: Big River, Mendocino Co., July, 1903, McMurphy 
296 (Stanford); Mendocino, Aug., 1898, H. E. Brown 866 
(M, Phil., Cornell, and R. Mt.) ; Fort Bragg, 1914, Mathews 177 
(CaUf.); Shasta Co., 1896, Stone (M); Dutch Flat, Placer Co., 
July, 1900, Cole (R. Mt.); marshy soil in oak grove, Phillips 
Ranch, Colusa Co., 9 Jdy, 1916, Stinchfield 4i7 (Stanford); 
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Colby, Butte Co., Aug., 1896, Bruce 859 (M); De Sabla, 
Butte Co., 6 June, 1917, Edwarde (Stanford); Agricultural 
Station, Amador Co., July, 1891, Hansen 134 (M and Stanford) ; 
wet ditch, Plymouth, Amador Co., 26 June, 1903, Gross 33 
(Stanford); Big Tree Grove, 1873, Lemmon (Phil.); San An- 
tonio Creek, below the Falls, Calaveras Co., 24 Aug., 1906, 
Dudley (Stanford); Washington Flat, Calaveras Co., 5 Aug., 
1890, Jepson 36m (Calif.); Spring Gulch, vicinity of Rawhide, 
Tuolumne Co., 31 July, 1915, Stinchfield 14 (Stanford); near 
Yosemite, 9 Aug., 1891, Coville & Funston 1866 (Cornell); 
Mariposa, 27 Sept., 1903, Congdon (M); Stockton Creek, 
Mariposa Co., 10 Aug., 1892, Congdon (Stanford); trail to 
Yosemite Point, Yosemite Valley, 2 June, 1894, Burnham 
(Cornell); trail froni Huntington Lake to Cascada, Fresno 
Co., 6 July, 1918, A. L. Grant 1397 (M) ; South Fork Kaweah 
River, Tulare Co., 22 July, 1904, Culbertson, distributed as 
C. F. Baker 4391 (M and Pomona); Colony Spring, Tulare 
Co., Aug., 1900, Dudley 3dJfi (Stanford); Simpson Meadow, 
Middle Fork King’s River, July, 1913, Elvd (Calif.) ; King’s 
Canyon Road, west of Carson, 31 Aug., 1901, Steinmett 
(Stanford); near Bartlett Springs, Lake Co., Aug., 1916, 
A. S. Stinchfield (Stanford); Rockville, Solano Co., 1 Aug., 
1880, Earle (M); mts. near Napa, 13 Aug., 1874, Parry 363 
(M); Weldon Cafion, Solano Co., 13 Sept., 1891, Jepson 
(Calif.) ; Adobe Cafion, Sonoma Co., June, 1893, Michener & 
Bioletti (Pomona); Sebastapol, Sonoma Co., 12 July, 1907, 
Dows (Stanford); Sausalito, 12 Aug., 1872, Redfield 6103 (M); 
San Pablo, July, 1896, King (Pomona); bmiks of creeks, 
San Francisco, 1865, Bolander (M); Redwood Canyon, near 
Oakland, 11 ^pt., 1915, Abrams 6486 (Stanford); Oakland 
Hills, 1865, Bolander 96 (M); Lake ^n Andreas, San Mateo 
Co., July, 1903, Elmer 4^41 (M, Stanford, and Pomona); 
Wright’s, Santa Clara Co., July, 1885, Rattan (Stanford); Los 
Gatos Creek, 18 Jime, 1891, McCormick & Hammond (Ore.); 
Swanton, Santa Cruz Co., 6 June, 1912, Rich (Stanford); 
Carmel Bay, Sept., 1902, Elmer 4066 (Stanford); Tassajara 
Hot Springs, June, 1901, Elmer 3369 (M and Stanford); wet 
ground, by road below Bisses Station, Kem Co., 27 June, 1895, 
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Dudley 430 (Stanford); north of San Luis Obispo, June, 1881, 
Rattan (Stanford); Friar’s Harbor, Santa Cruz Island, 29 
July, 19^, A. L. Grant 1701 and 1702 (Calif.); Santa Barbara, 
1874, JIf onfcs 6 (Phil.); Ojai Valley, Ventura Co., 1 July, 1915, 
Thacher 66 (Calif.); Friar’s Harbor, Santa Cruz Island, 3 
Sept., 1903, J. Grinnell 8 (Stanford); Avalon, Santa Catalina 
Island, Aug., 1896, Traek (M); Santa Catalina Island, 21-26 
April, 1904, GrarU <fe Wheeler 6Hfi (M and R. Mt.); cafions. 
Sierra Santa Monica, April, 1889, Uaeee (M); Sturtevant’s 
Camp, Mt. Wilson, 25 July, 1901, G. B. Grant 4454 (Stanford); 
Rock Creek, desert slopes of the San Gabriel Mts., 3800 ft. 
alt., 2-4 July, 1908, Abrams & McGregor 630 (Stanford) ; 
Russell’s Lake, Los Angeles Co., 18 July, 1913, Abrams 6017 
(Stanford); Pocoima Canyon, 2S July, 1918, Hitchcock 24 
(Pomona) ; Live Oak Cafion, Claremont, 16 July, 1915, Craic- 
/ord (M and Pomona); San Antonio Cafion, San Antonio 
Mts., 8000 ft. alt., 28 July, 1917, 7. Af. Johnston 1624 (M and 
Stanford) ; San Antonio Cafion, near Claremont, 2 Aug., 1903, 
C. F. Baker 3467 (M and Pomona); in dense masses about 
springs. Icehouse Cafion, San Antonio Mts., 6500 ft. alt., 
16 Jime, 1918, Parish 11980 (M); Little Santa Anita Canyon, 
Los Angeles Co., 1 July, 1902, Abrams 2616 (M and Stanford) ; 
Sandy Creek bank, Verdugo Cafion, Los Angeles Co., 25 June, 
1915, Macbride & Payson 760 (R. Mt.); Buckhom Cafion, 
San Gabriel Mts., 30 Aug., 1917, F. Grinnell, Jr. (Stanford); 
Fall Credc, San Bernardino Mts., 7 Sept., 1915, Gardner 631 
(M and Pomona); stream banks, San Bernardino Co., July, 
1890, Parish (M) ; vicinity of San Bernardino, 1000-1500 ft. 
alt., 10 July, 1896, Parish 4189 (M); river banks, Victorville, 
25 June, 1915, Parish 10644 (Stanford); borders of streams, 
San Bernardino Mts., 1882, Parish & Parish 119 (Stanford); 
Strawberry Valley, San Jacinto Mts., 5200 ft. alt., July, 1901, 
HaU 2382 (M and Stanford); Jamul Vall^, San Die^o Co., 
2 July, 1894, Schoenfeldt 3836 (Stanford) ; Jamul Valley, 1500 
ft. alt., June, 1895, Stokes (Stanford); Alpine, San Di^o Co., 
6 Aug., 1894, Meams 3948 (Stanford); Alpine, San Diego Co., 
14 Aug., 1894, Meams 4030 (Stanford); mountains of San 
Di^o Co., 25 July, 1882, H. C. Orcutt 132 (M); San Di^o, 
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1874, Cleveland (M); Fort Tejon, 1857-58, de Veeey 65 (PbO.); 
California, Douglas (G). 

Mexico: 

Lower California: San Pedro Martir, Aug., 1003, Robertson 26 
(Calif.); Tecate River, near Monument 245, 23 June, 1894, 
Schoenfddl 3762 (Stanford); Socorro, 27 April, 1886, OrcuU 
(M) ; Cedros Island, July-Oct., 1896, Anthony 39 (Phil., M, and 
Stanford) ; Santa Tomas, northern Lower California, 17 July, 
1885, OrcuU (Calif). 

The corollas of the specimens of A. L. Grant 1702 are deep 
canary-yellow with three red stripes down the throat below the 
lower lip. The specimens of Orcutt from Santa Tomas are also 
labeled “yellow flowers.” 

7. M. rupestris Greene, Leafl. Bot. Obs. & Crit. 2: 3. 1909. 
Stems mostly prostrate and frequently rooting at the nodes, 

the whole plant viscid-villous; leaves numerous, oblong or ellip- 
tical, 2-5 cm. long, .8-2.2 cm. wide, broadly sessile, 3-nerved 
from the base, saliently and coarsely toothed along the upper 
half; pedicels slender, somewhat quadrai^ular, shorter than the 
leaves; calyx cylindrical, 1.8-2 cm. long, teeth equal, triangular- 
acute, 4-5 mm. long, ciliate; corolla 4-5 cm. long, scarlet, more or 
less tinged with yellow, the tube slender, funnelform, more than 
twice as long as the csJyx, throat ampliate, upper lip erect and 
longer than the spreading lower one; anthers hispid, horseshoe- 
shaped; style about as long as the corolla, stigma-lips long- 
oblong; capsule oblong; seeds oblong, apiculate at each end, 
favose-pitted. 

Distribution: known only from the type locality. 

Specimens examined: 

Mexico: 

Morelos: wet cliffs. Sierra de Tepoxtlan, 7500 ft. alt., 6 May, 
1900, Pringle 8348 (U. S., type, Phil., and Pomona). 

8. M. verbenaceus Greene, Leafl. Bot. Obs. & Crit. 2: 2. 1909. 
M. lugens Greene, Leafl. Bot. Obs. & Crit. 2: 3. 1909. 
Upright stems from a creeping rootstock, simple or branched, 

more or less quadrangular, villous or pubescent with some gland- 
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ular hairs; leaves elliptical, obovate, rhombic-ovate or occasion- 
ally ^atulate, 5-7.5 cm. long, 1.5-3 cm. wide, saliently and 
coarsdly toothed above the middle, the serrations sometimes con- 
tinuing to the broad, frequently subcordate sessile base, 3-5- 
nerved from the base, the upp^ surface occainonally marked with 
a broad, irregular, somewhuat triangular reddish-brown band; 
pedicels slender, quadrangular, 7-10 cm. long, generally exceeding 
the subtending leaves; calyx prismatic, 2-2.8 cm. long, more or 
less white-villous at the base and often tinged or shaded with 
red, teeth equal, broadly deltoid-subulate, 5-6 mm. long; corolla 
3.5-5.5 cm. long, rarely obscurely bilabiate, crimson, often 
tinged with yellow, the tube much exserted, broadly funnelform, 
throat ampliate, lobes nearly equal, frequently*emarginate and 
more or less truncate, the upper Up erect, the lower Up somewhat 
spreading; stamens much exserted, style about as long as the corol- 
la, stigma-Ups oblong, rounded; capsule oblong; seeds oblong, 
longitudinally wrinkled. 

Distribution: north-central and southern Arizona to northern 
Mexico. 

Specimens examined: 

Arizona: Shinamo Creek, Grand Canyon, 21-26 Oct., 1906, 
Pilsby (Phil.); Bright Angel Trail, Grand Canyon, without 
date, Shockley (Stanford); Clear Creek, central Arizona, 14 
Aug., 1891, McDougal (U. S.) ; crevices in perpendicular walls 
of the canyon where water drips out. Clear Creek, Camp 
Verede, 9 Aug., 1891, Tourney (U. S., type); Hermit Cave, 
Grand Canyon, 8 May, 1922, Wiegand & Upton (ComeU); 
aloi^ swift streams, Ramsey Cafion, Huachuca Mts., 10 June, 

1909, Goodding 1S6 (G and R. Mt.) ; edge of creeks and und^ 
ove rh a n g ing rocks, Ramsey Cafion, Huachuca Mts., 20 Aug., 

1910, Goodding 7S9 (G and R. Mt.) ; Huachuca Mts., 29 June- 
5 July, 1903, Griffitho 4815 (U.S. and M); Huachuca Mts., 
5 June, 1897, Breninger (G); Fort Huachuca, 1890, Pataiky 
(U. S.) ; shady river banks, Rio Verde, 10 Oct., 1865, Coues & 
Palmer 696 (M); Fort Huachuca, 26 April-21 May, 1890, 
Edw. Palmer 441 (G); near Fort Huachuca, 1894, Wilcox 119 
(U. S.). 

Mexico: 
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Chihuahua: Guayanopa Canyon, Sierra Madre Mts., 3600 ft. 

alt., 24 Sept., 1903, Jorm (Pomona). 

Sinaloa: Sierra de los Alamos, 25 March-8 April, 1890, Edv). 
Palmer SS18 (U. S.) ; high up in the Siara de Alamos, 19 March, 
1910, Rose, Standley & Rimell 1S074 (U. S.) ; sandy soil along 
the river, near Fuerte, Sinaloa, 27 March, 1910, Rose, Standley 
& RueseU 13381 (U. S.). 

9. M. Nelsonii Grant> 

Stems more or less quadrangular, viscid-villous, erect and 
branched or somewhat procumbent; leaves elliptical or ovate- 
lanceolate, 3-8 cm. long, .7-2 cm. wide, saliently toothed, sessile 
by a broad subcordate base, sparingly pubescent, 3-veined from 
the base; pedicels quadrangular, longer than the leaves; cal}oc 
broadly cylindrical, 3.4-3.7 cm. long, pubescent, teeth unequal, 
triangular-acute, about one-third as long as the tube, the throat 
oblique; corolla 5-6.5 cm. long, crimson, more or less shaded with 
yellow, the tube cylindrical, much exserted, throat ampliate, 
sparingly pubescent within, lobes of the upper lip longer, erect, 
almost truncate, those of the lower lip shorter and spreading, 
slightly emarginate; stamens exserted, attached near the base of 
the tube, filaments thin, broad, anthers horseshoe-shaped, villous; 
style included, shorter than the calyx, glabrous, stigma-lips 
truncate, slightly erose; capsule unknown. 

Distribution: known only from the type locality. 

Specimens examined: 

Mexico: 

Durango: Sierra Madre, 30 miles north of Guanaceri, 8000- 
9000 ft. alt., 18 Aug., 1898, Nelson 4776 (U. S. Nat. Herb., 
type). 

M. Nelsonii is unique in this section on account of its unequal 
calyx-teeth and its short style. 

^Mimulttt Kelgonii Grant, sp. nov., oaulia ramique viscoao-villosi; foliis elliptioia 
ovatia lanceolatisve, dentatis, sessilibuB, 3~8 om. longis; oalyce late cylindrato, 3.4- 
3.7 cm. longo, pubescente, dentibuB inaequalibus, ore obliquo; corolla 5-6.6 om. 
longa, coccinea, tubo multo exserto, lobia inaequaUbus; staminibua exaertis, antheria 
yilloaia; stylo cfdyce breviore.— *Collected at Sierra Ma^, 30 miles north of Guana- 
ceri, Durango, 8000-0000 ft. alt., 18 Aug., 1898, B. TF. NtiUon 4776 (U. 8. Nat. 
Herb., no. 332826, ttpb). 
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Section 3. Simiolus Greene 

§3. Simiolus Greene in Bull. Calif. Acad. Sci. 1: 109. 1885, 
in part. 

Annuals or perennials, ^brous or pubescent; leaves variable; 
calyx becoming inflated at maturity and loosely investing the 
membranaceous capsule, teeth unequal, the lower usually curved 
upwards over the lateral teeth, partly or nearly closing the orifice; 
corolla distinctly bilabiate with two prominent hairy ridges below 
the lower lip, these sometimes almost closing the throat; stamens 
included, glabrous; style glabrous or puberulent, included; cap- 
sule dehiscent to the baSb along both sutures, placentae completely 
united. Sp. 10-25. • 

Key to the Species 

A. Corolla-throat open; flowers axiUary, in a loose few-flowered raceme or 
solitary; stems low, mostly creeping or procumbent. 

a. Cal 3 rx-teeth 5. 

a. Corolla more than 2.5 cm. long. 

I. Leaves in a basal rosette 12. M. acaidi$ 

II. Leaves mostly cauline. 

1. Leaves broadly ovate or rounded, 6~7-nerved; corolla yellow, 

sometimes with red or pinkish-purple spots 10. M, lutew 

2. Leaves subrhombic-ovate or elliptical, mostly 3-6-nerved; 

corolla copper-colored when mature 11. M. cuprein 

/9. Corolla less than 2.5 cm. long. 

I. Leaves mostly suborbicular, more or less covered with short 

stiff, white hairs; corolla laciniately lobed or erose. .21. M. dentUobuB 
II. Leaves broadly ovate to suborbicidar, glabrous or nearly so; 


corolla-lobes mostly entire. 

1. Stems glabrous or nearly so. 

• Leaves radical; flowers subsessile 23. M. depreaaua 

** Leaves mostly cauline; pedicels longer or shorter than the 

leaves 26. M. glabratua 

2. Stems not glabrous. 

* Stems erect, glandular-villous 19. M. WhippUi 

** Stems prostrate, densely pubescent. 

t Leaves sessile or short-petioled. 

t Whole plant pubescent 24* M. pUoHuacvlw 

It Upper part of stems pubescent. . .26a. M. glabratus var. panviflorua 

tt Leaves long-petioled 22. M. crinitua 

b. Calyx-teeth 3 20. M. paUena 


B. Corolla-throat partly or nearly closed by the prominent palate; flowers 
commonly numerous in a definite raceme, sometimes few-flowered, 
a. Upper calyx-tooth rarely more than twice the length of the others, the 
lower teeth in maturity usually folding over and partly closing the 
orifice. 
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«. Upper leaves glaucous or pubescent, conspicuously connate-per- 

f(^te 16, M. glaucescms 

fi. Upper leaves not glaucous nor pubescent, seldom connate. 

I. Leaves dentate or denticulate, occasionally lyrate. 

1. Leaves broadly ovate, oblong, elliptical, or rounded. 

* Flowers moi^y in definite racemes; pedicels usually shorter 

than the corollas; rootstocks rarely fleshy or yellow../^. M. gtUkUus 
** Stems mostly 1-3, rarely 6-flowered, coming from a mass 
of fleshy, yellowish rootstocks; pedicels usually longer 


than the corollas 13. M. Tilingi 

2. Leaves narrowly spatulate or oblanceolate, the upper mostly 

linear 16. M, nudaius 

II. Leaves pinnately lobed, cut, or parted 18. M. laciniatm 


b. Upper calyx-tooth almost three times the length of the others, the 
lower teeth in maturity folding over and nearly closing the orifice 
17. M. nasutua 

10. M. Ittteus L. Sp. PI. ed. 2, 884. 1763; Willd. Sp. PI. 3: 
361. 1800; lindl. in Bot. Reg. 12: under pi. lOSO. 1826; Hook, 
in Curtis, Bot. Mag. II. 8: under pi. SSS6. 1834; Benth. Scroph. 
Ind. 28. 1835; DC. Prodr. 10 : 370. 1846, in part; Hook. & 
Am. Bot. Beechey’s Voyage, 40. 1841; Clos in C. Gay, Hist. 
Chile 5: 140. 1849; Planchon in FI. des Serres 9: 1. 1853-54; 
Reiche, FI. Chile 6‘: 60. 1911. 

M. luteus subvar. macrophyUua Clos in C. Gay, Hist. Chile 5: 
140. 1849; Reiche, FI. Chile 6‘: 60. 1911. 

M. aurantiacus Renjifo, Anal. Univ. Santiago 65: 301. 1884, 
not Curtis. 

M. ItUetta var. aurantiacus (Renjifo) Reiche, FI. Chile 6^: 60. 
1911. 

A creeping glabrous perennial, freely rooting from the nodes; 
stem terete, 1-3 dm. long, deciunbent or prostrate; leaves numer- 
ous, broadly ovate, acute, 2.5-3 cm. long, nearly as broad, 
r^ularly serrate, 5-7-nerved from the base, the lower short- 
petioled, upper sessile, clasping; flowers few, pedicels 3 or more 
times as long as the calyx, much longer than the subtending leaves; 
calyx campanulate, 1.5-2 cm. long, teeth triangular-acute, the 
upper longer; corolla 3-4 cm. long, tube slender, exserted, lobes 
spreading, middle lobe of the lower lip longer than the others, 
throat red-maculate; stamens and style fibrous. 

Distribution: common along streams and in moist places in 
ChUe. 
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Specimens examined: 

Chile: Chile, without date, Styles (Phil.). 

The plants of this species are commonly called “placa” in 
Chile and the more succulent, tender-leaved ones are eaten either 
as a salad or cooked in soup. 

M. luteus was first collected by Father Feuillee along a river 
bank in Conception, Chile, about 1714. He described and 
pictured it as *‘OraHola foUis suhrotundus, n&rvosis, florihus Iv^ 
tens,” and, so far as known, no specimens were made nor seeds 
sent to Europe. Linnaeus refrared to Feuillee’s description and 
plate when he transferred the yellow-flowered plant to the genus 
Mimvlm and nothing more was known of it for some time. 
Langsdorff, early in the next century, sent some seed from 
Unalaska; plants from these were named Af. gutUUm by Fischer 
in 1812. De Candolle took up this name in 1813, fully describ- 
ing the species and noting some of its differences from M. 
luteus. Other botanists, however, did not agree with this view 
and believed that the plants from North America and those pic- 
tured by Feuillee were conspecific. Several years later, seeds were 
sent from South America by various collectors so that it was 
possible to distinguish the M. luteus of Feuillee from the yellow- 
flowered North American Mimulus that had been confused with it. 
M. luteus resembles M. guttatus rather closely, but can be separ- 
ated from it, in general, by its creeping habit, its fewer flowers 
with pedicels 3 or more times longer than the calyx, its mostly 
glabrous condition, and its more open corolla with a relatively 
narrow tube. The throat in M. guttaim is nearly closed by the 
two hairy ridges running down the lower side, whereas the throat 
in M. luteus is wide open. 

This species, like its North American rdative, is polymorphic 
and several varieties and species have been described, dependent 
on the color and the number and size of the spots, if present, on 
the lobes of the corolla. More material for study as to differences 
or intergradaltions might modify one's concept of the group as a 
whole, but, after examining the specimens available, it seems 
best to keep the following as varieties. 
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10a. Var. riFularis lindl. in Bot. Reg. 12: pi. lOSO. 1826; 
Lodd. in Bot. Cab. 16: pi. 1676. 1826; Hook, in Curtis, Bot. 
Mag. II. 8: under pi. SSS6. 1834. 

M. gvtlcUus Reichenb. Icon. PI. Cult. 3: pi. SO 4 . 1827-30, not 
DC. 

Stems decumbent or ascending; leaves coarsely toothed, more 
or less tilled and spotted with red; calyx tinged with red; corolla 
yellow, lobes unequal, almost truncate, a large reddish spot on 
the middle lobe of the lower lip and numerous small spots down 
the throat. 

Distribution: along streams and in wet places in Chile. 
Specimens examined: 

Chile: Maipo River, Santiago, about 6000 ft. alt., Jan., 1892, 
KunUte (U. S.) ; in a swamp near Schniedeberg, Silesia, without 
date. Buck (M). 

10b. Var. variegatus (Lodd.) Hook, in Curtis, Bot. Mag. II. 8: 
pi. SSS6. 1834; Lindl. in Bot. Reg. 21 : pi. 1796. 1836 ; C. Gay, 
Hist. Chile 5: 140. 1849; Reiche, FI. Chile 6^: 60. 1911. 

M. variegaiua Lodd. in Bot. Cab. 19: pi. 1872. 1832; Paxt. 
Mag. Bot. 1: pi. 79. 1834; Planchon in FI. des Serres 9: 2. 
1853-54. 

M. ocellatus Bert, ex Steud. Nom. ed. 2, 150. 1841. 

Stems erect, leaves thin, ovate to oblong, these and the calyx 
usually tinged with red; corolla pale yellow, the lobes more or less 
deeply banded with piiddsh-purple at the margins, throat spotted 
with munerous small red dots. 

Distribution: known only from Chile and from cultivated speci- 
mens. 

Specimens examined: 

Chile: Quillota, 1829, Bertero (M); Chile, without date, Bertero 
1148 (G) ; in swamps near Aculeo and in Mt. Leona Rancagua, 
without date, Bertero 4S7 (G and M); Chile, without date. 
Dr. Styles (Phil.). 

10c. Var. Yoongana Hook, in Curtis, Bot. Mag. II. 8: pi. SS6S. 
1834; C. Gay, Hist. Chile 5: 140. 1849; Reiche, FI. ChUe 6M 60. 
1911. 
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M. Smithii Lindl. in Hot. R^. 20 : pi. 167 J^. 1835, not Paxton. 

Stems ascending or decumbent; calyx oval, more or less spotted 
with red; corolla de^ yellow, throat dotted with red and each 
lobe with a large broaii reddish spot near the margin. 

Distribution: known only from Chile and from specimens cul- 
tivated in European gardens. 

lOd. Var. nummularis C. Gay, Hist. Chile 5: 140. 1849; 
Reiche, FI. Chile 6‘: 60. 1911. 

M. nummvlaru C. Gay, Hist. Chile Atl. 1 ; pi. 67. 1854. 

Stems glabrous, 1-2 dm. long, fistulous, decumbent or ascend- 
ing, rooting freely from the nodes; leaves ovate or elliptical, 
1. 5-2.5 cm. long, 1-2 cm. wide, acute, coarsely serrate, sessile 
and clasping or tapering to a short broad petiole, 3-5-nerved; 
flowers few in a terminal raceme, rarely solitary, pedicels longer 
or shorter than the subtending leaves, stout, somewhat quad- 
rangular; calyx campanulate, 1.5-2 cm. long, more 'or less spotted 
or tinged with red, teeth broadly triangular-acute, the upper 
larger; corolla 3.5-4.5 cm. long, yellow, tube slender, throat wide 
open, lobes imequal, uppw lip erect, middle lobes of the spreading 
lower lip with a single large spherical reddish spot near the center 
and numerous small dots down the throat; capsule stipitate; 
seeds longitudinally striate. 

Distribution: along streams and in swampy places in Chile. 

Specimens examined : 

Chile: swampy places and brooks near Rio Colorado, in the 

vicinity of Santiago, 15 Feb., 1902, Hastings 523 (Cornell and 

U. S. no. 530408). 

lOe. Var. alpinus Lindl. in Bot. Reg. 12: tmder pi. 1030. 
1826; Hook, in Curtis, Bot. Mag. II. 8: under pi. 3336. 1834. 

A coarse, short-stemmed, puberulent perennial; stems 9-15 cm. 
high, erect; leaves ovate or ovate-lanceolate, 1.5-3 cm. long, 
.8-1.5 cm. broad, coarsely and irregularly toothed, 5-nerved, 
generally short-petioled with a broad base, upper leaves sometimes 
sessile; flowers few, mostly solitary, terminal, pedicels 2 or more 
times as long as the subtending leaves, usually quadrangular; 
calyx frequently spotted with red, teeth broadly ovate, the upper 
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one much longer; corolla yellow, throat broadly oblong, lobes 
little spreading, the lower with a large roimd reddish spot near 
its center. 

Distribution: known only from specimens collected in the 
mountains of Argentine Republic. The type was collected by 
Gillies near Mendoza. 

Specimens examined: 

Argentine Republic: near La Guardia, Catamarca, 1829, GiUiea 

(G) ; Cieneja de la Cesveyas, Jan., 1829, Gilliea (G) ; La AUada, 

4 June, 1916, Jorgensen 1268 (G and M). 

Further collections might show that this plant is entitled to 
specific rank. 

11. M. cupreus Dombrain in FI. Mag. 2: pi. 70. 1862; R^el 
in Gartenfl. 13: 3, pi. Jfi2, jig. 1. 1864 (amplified description); 
Reiche, FI. Chile 6*: 61. 1911. 

M. lulem var. cuprea Hook, in Curtis, Bot. Mag. III. 20: pi. 
6478. 1864. 

A glabrous or puberulent annual, branching freely from the 
base, more or less dwarfed and somewhat compact; stems terete, 
1-2 dm. high; leaves subrhombic-ovat^ or elliptical, 1.5-3 cm. 
loi 45 , .8-2 cm. wide, sessile or subsessile, 3-5-nerved from the 
base, irregularly and coarsely serrate; flowers numerous, pedicels 
mostly shorter than the subtending leaves or sometimes much 
longer; calyx campanulate, more or less spotted with red, teeth 
triangular-acute, the upper one longer, broader, obtuse; corolla 
2.6-3.6 cm. long, tube yellow, throat expanded, spotted with red 
below the lower lip, lobes spreading, golden-yellow, becoming a 
brilliant copper color at maturity; capsule constricted at the base 
but not stipitate; seeds longitudinally striate. 

Distribution: Imown only from southern Chile. 

Specimens examined: 

Chile: Santiago, U. S. Ei^l. Exp., 1838 (G) ; Province Colchagua, 

1862, Bridges (or ? Cuming) (U. S. no. 259695) ; Chile, without 

locality or date, Qay (G). 

M. cupreus was one of the popular garden plants of the middle 
18th century. Seeds of it were collected by a Mr. Pearce in the 
mountains near Chilian, in southern Chile, and were sent by him 
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to Etvope. The original description and illustration were made 
from ciiltivated plants. 

12. M. acaulis PhU. in Anal. Univ. Chile 91: 112. 1895. 

M. depressus var. acaulis (Phil.) Reiche, FI. Chile 6* : 62. 1911. 
Plants small; leaves in a basal rosette, rhomboid, 1.5-1.6 cm. 
long, 9 mm. broad, short-petioled, upper leaves incise-dentate; 
pedicels short, l*fiowered; calyx 6 mm. long; corolla 2.8-3 cm. 
long, lobes nearly equal ; stamens and style short. 

Distribution: in the Andes in Illapel, Province of Coquimbo, 
Chile. Locally called “La Polcura.” 

The shape of the leaves and the short-pedicelled flowers in- 
dicate that this species is distinct from M. luteus. 

13. M. Tiling! R^el in Gartenfl. 18: 321, pL 6S1. 1869; 
Greene in Bull. Calif. Acad. Sci. 1 : 110. 1885. 

M. Pilingi Regel in Gartenfl. 18: pi. 631. 1869, sphalm (for 
Tilingi). 

M. luteus var. alpinus Gray in Proc. Acad. Phila. 71. 1863, 
in part, not Lindl.; Proc. Am. Acad. 11 : 98. 1876; Bot. Calif. 1 : 
567. 1876, in part; Syn. FI. N. Am. 2*: 277. 1878, in part, ed. 
2, and Suppl. 448. 1886, in part; Watson in Bot. King’s Exp. 
224. 1871. 

M. RoezU, acc’d. to Gray, Syn. FI. N. Am. ed. 2, 2‘ : Suppl. 448. 
1886. 

M. implexus Greene in Jour. Bot. 33 : 8. 1895 ; Piper & Beattie, 
FI. Northwest Coast, 325. 1915. 

■ M. minor A. Nels. in Proc. Biol. Soc. Wash. 17: 178. 1904. 
M. implicatus Greene, Leafl. Bot. Obs. & Crit. 1 : 189. 1905. 
M. Langsdorfii var. minor (A. Nels.) Cockerell in Daniel, FI. 
Boulder, Colorado, 213. 1911. 

M. Langsdorfii var. alpinus (Gray) Piper in Mazama 2: 99. 
1901 ; Blankinship in Mont. Agr. Coll. Studies 1 : 98. 1905. 

Low creeping perennials; stems from a mass of yellowish root- 
stocks, usually freely branched, 5-20 cm. long, more or less weak, 
commonly stoloniferous, glabrous or pubescent above; leaves 
few, cauline, light green, broadly elliptical to broadly ovate, 
acute or sometimes roimded, the lower generally short-petioled. 
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the upper sessile, rarely connate, S-S^nerved from the base, 
irregularly denticulate; flowers few, mostly terminal, pedicels at 
least 2^ times as long as the mature calyx, ascending, occasion- 
ally recurved, slender, puberulent or pubescent; calyx broadly 
campanulate, 8-14 mm. long, inflated in fruit, generally tinged 
and thickly dotted with red, teeth broadly ovate, blunt, unequal, 
the lower ones usually longer than the lateral, the upper at least 
twice as long as the others, villous at the sinuses ; corolla 2-3.5 cm. 
long, broadly funnelform, the throat densely bearded and dotted 
with red, the palate prominent, sometimes nearly closing the 
throat; style about as long as the throat, sparsely puberulent; 
capsule oblong or oval, constricted at the base or short-stipitate, 
blunt, about half the length of the calj^; seeds oblong, reticulate. 

Distribution; growing in more or less dense clusters along the 
edges of creeks or in the midst of shallow rivulets in the high 
mountains from Montana to Colorado, west to British Columbia 
and southern California. 

Specimens examined: 

Montana; Granite Park, Glacier National Park, 10 Aug., 1910, 
Kirkwood 51 (M, R. Mt., and Pomona). 

Colorado: Breckenridge, 1887, Bereman 761 (M); moist banks at 
10700 ft. alt.. Mammoth Gulch, James Peak, 12 Aug., 1919, 
Munz 8028 (Pomona) ; Berthoud’s Pass, 23 July, 1881, EngeU 
mann (M); Arapahoe Pass, 1904, Andrews 8 (R. Mt.); Boulder, 
10 June, IWl, Wheeler 812 (R. Mt.) ; Camp Albion, about 11500 
ft. alt., 30 Aug., 1901, Wtwder 872 (R. Mt.). 

Idaho: ridges south from Wiessner’s Peak, Coeur D’Alene Mts., 
about 6000 ft. alt., 28 July, 1895, Leiberg 1894 (M, R. Mt., 
and Stanford); near Stevens Peak, 3 Aug., 1895, Leiberg 1446 
(M). 

Utah: Alta, Aug., 1879, Jones (R. Mt.). 

Nevada: Mt. Row, 96^ ft. alt., 24 Aug., 1912, Heller 9969 (M). 
British Coliunbia: Ryer’s Pass, 20 July, 1890, Macoun (M). 
Or^on: wet granitic soil, Wallowa Mts., Aug., 1907, Cueiek8116 
(M, R. Mt., and Stanford); Wallowa Mts., 7-8000 ft. alt., 
9 Aug., 1900, Cnsidk 2468 (Cornell, M, R. Mt., and Calif.) ; 
Crater Lake, 26 Aug., 1022, Epling 6666 (Epling). 

California: Mt. Stanford, 19 Aug., 1883, Sonne 266 (Stanford); 
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ridge above Donn^ Pass, Nevada Co., 7500 ft. alt., 10 Aug., 

1903, HeUer 71S7 (M, R. Mt., and Pomona) ; Summit Station, 
Aug., 1883, Greene (G); Donner Lake, Aug., 1883, Greene 
(G and M); mountains above Coldstream, Placer Co., 8500 ft. 
^t., 12 July, 1885, Sonne 266a (M) ; ridge northwest of Donner 
Pass, 13 Aug., 1917, HeUer 12918 (Cornell, M, and Stanford); 
Summit Meadows west of Donner Pass, 6800 ft. alt., 26 July, 
1919, HeUer 1SS18 (M); Twin Lakes, Alpine Co., 8500 ft. alt., 
July, 1892, Hansen 1289 (M and Stanford) ; summit of Sonora 
Pass, Tuolumne Co., 10000 ft. alt., 15 Aug., 1916, A. L. Grant 
320 (M) ; Mt. Lyell, 9000 ft. alt., 16 July, 1909, Jepson SSS6 
(Calif.); in shallow streams, base of Mt. Leavitt, Tuolumne 
Co., 10^ ft. alt., 29 Aug., 1915, A, L. Grant 423 (G, Cornell, 
M, R. Mt., and Calif.); Minarets, Madera Co., 9500 ft. alt., 
23 Aug., 1918, A. L. Grant 1679 (Cornell, M., Calif. Acad., 
Calif., Stanford, and Pomona) ; Graveyard Meadow near Silver 
Pass, Fresno Co., 8500 ft. alt., 18 Aug., 1918, A. L. Grant 
1513 (G, Phil., Cornell, M, and Calif.); Mt. Whitney, 15 Aug., 

1904, Culbertson, distributed as C. F. Baker 4344 (M and Po- 
mona); Farewell Gap, Tulare Co., 10400 ft. alt., 23-31 July, 

1900, Jepson 1020 (Calif.); brooks near Farewell Gap, 10300 
ft. alt., Apr.-Sept., 1897, Purpus 6243 (M) ; slopes of Saw Tooth 
Peak, Tulare Co., 11000-12000 ft. alt., 10 Aug., 1896, Dudley 
16(y7 (Stanford); Carson Pass, 8200 ft. alt., 23 Aug., 1918, 
Jepson 8091 (Calif.) ; Onion Valley, near Kearsarge Pass, 15-22 
July, 1900, Jepson 904 (Calif.); Mill Creek Falls, 20 June, 

1901, Parish 6063 (U. S.); wet grassy ground, 9500 ft. alt., 
2 July, without year, Cranford (Pomona). 

There has been considmible confusion regarding the mcact 
status of M. Tilingi. Regel grew it from seed sent by Dr. Tiling 
from near Nevada City, California. He first described and 
pictured it in Gartenflora 18 : 321, pi 631. 1869. In the next 
volume (19 : 290, pi 666. 1870), he described and illustrated 
another plant wMch he said came from the roots of the first plant 
during its second year. The two plants are wholly unlike in 
habit, in the shape of the leaves and in the shape of the calyx. 
The second plant closely resembles M. guttatus, s^ of which ^ 
been sent to Regel by Dr. Tiling from Alaska, and it would seem 
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that in some way the two had become mixed or that seed of 
M. gvitatm had fallen on the soil of the pots in which M. Tilingi 
was growing. This species varies considerably in the size of the 
flowers and leaves. Generally, it may be distinguished by its 
low, rather closely branching stems, its elliptical or ovate, acute 
leaves and by its long-pedicelled, chiefly terminal flowers.. The 
rootstocks usually are yellowish and moniliform, but the same 
thing is found in apparently typical specimens of M. guttaius so 
that this cannot be used as a distinguishing feature as su^ested 
by Greene. 

13a. 'Var. caespitosus (Greene) Grant, comb. nov. 

M. Scouleri var. caeapitoms Greene, Pittonia 2: 22. 1889. 

JIf. cocspitostis Greene in Jour. Bot. 33 : 8. 1895. 
ilf. luteua var. alpirms Gray in Proc. Acad. Phila. 71. 1863, 
not Lindl.; Proc. Am. Acad. 11: 98. 1876; Bot. Calif. 1: 567. 
1876, in part; Syn. FI. N. Am. 2‘: 277. 1878, in part, ed. 2, and 
Suppl. 448. 1886, in part. 

Af. alpinus (Gray) Piper in Contr. U. S. Nat. Herb. 11 : 510. 
1906; Piper & Beattie, FI. Northwest Coast, 325. 1915. 

Stems 3-10 cm. long, reddish, stolons abundant, forming a 
more or less dense tuft, rootstocks few; leaves ovate or elliptical, 
1^-10 mm. long, dark grass-green, more or less tinged with red, 
glabrous or puberulent, entire or irregularly denticulate; flowers 
terminal and mostly solitary. 

Distribution: high moimtains from British Columbia to Idaho 
and Washington, southward to central California. 

Specimens examined: 

British Columbia: Asulkan Valley, Glacier, 4100-6000 ft. alt., 
19 July, 1906, S. Brown 605 (M) ; Upper Spillimacheen, 6400 
ft. alt., 27 July, 1904, Heacock 407 (M and R. Mt.) ; by a rivulet, 
alpine meadow in the Big Bend district, 6000 ft. alt., 4 Aug., 
1905, Shaw 1094 (M); Mt. Cheam, 15 Aug., 1901, Fletcher 
(M) ; west of Skagit River, 4 Aug., 1905, Macoun 76796 (Cor- 
ndl) ; Chilliwack Valley, 1 July, 1906, Spreadborough (Cornell 
and M); Skagit River, 11 July, 1905, Macoun 76796 (Pomona). 
Idaho: wet mossy spring. Smoky Mts., Blaine Co., 8000 ft. alt., 
. 13 Aug., 1916, Macbride & Payeon 675% (M and R. Mt.) ; wet 
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banks of alpine brook, Bonanza, Custer Co., 7000 ft. alt., 25 
July, 1916, Macbride & Payson 3^19 (M and R. Mt.). 
WasUngton: creeping over moss-covered wet rocks, especially 
where dripping water occurs, North Fork of Bridge Creek, 
Okanogan Co., Sept., 1897, Elmer 643 (M and R. Mt.) ; beds of 
alpine rivulets, Mt. Rainier, 1892, AUen 73 (G); moist places, 
glacial streams, Mt. Tacoma, 5000 ft. alt., 14 July, 1895, 
Fktt 168 (Cornell) ;Mt. Rainier, 20 Aug., 1889, Greene (Greene, 
TYPE, and Stanford); Mt. Rainier, 6000 ft. alt., 12 Aug., 1889, 
E. C. SmiA (M); brooks, Nisqually Glacier, Mt. Rainier, 21 
July, 1907, Cowles 794 (M) ; Crater Lake, Mt. Rainier, 20 Aug., 
1889, Greene (Stanford); Mt. Raini», 1906, Carpenter 52 
(M); Mt. Tacoma, 1894, E. Thompson (Stanford); wet rocks, 
Mt. Paddo, 6-7000 ft. alt., 30 June, Aug., 1885, Suksdorf 479 
(G); wet rocks and stony stream banks, Mt. Paddo, 5^000 
ft. alt., 30 June-Sept., 1885, Suksdorf (M); Mt. Stu^, Kit- 
titas Co., Aug., 1898, Elmer 1380 (M and Pomona). 

Califomia: near Kearsarge Pass, Fresno Co., 11600 ft. alt., 
Jepson 868 (Calif.). 

13b. Var. corallinus (Greene) Grant, comb. nov. PI. 9, fig. 2. 
M. corallinus Greene in Erythrea 4: 21. 1896. 

M. Langsdorfii var. Tilingi (Regel) Greene in Jour. Bot. 33: 
8. 1895; Had in Univ. Calif. Publ. Bot. 1:116. 1902. 

M. veronidfolius Greene, Leafl. Bot. Obs. & Crit. 2: 7. 1909. 
JIf. lucens Greene, Leafl. Bot. Obs. & Crit. 2: 7. 1909. 

M. implems Greene, Piper, FI. Northwest Coast, 325. 1915, 
as to the larger plants. 

Stems slender, nearly glabrous, 2-4 dm. long, int^nodes much 
elongated; leaves few, broadly ovate, oblong or suborbicular, 
obtuse, coarsely d^tate, denticulate or somewhat sinuate, lower 
with longer petioles than in the species, the upper sessile, often 
as broad as long; stems 1-3-flower^, the flowers mostly terminal, 
pedicels slender, at least 2}^ times the length of the calyx. 

Distribution: in moist places or where wato* has been standing. 
Mountains from Wyoming and Colorado to the Pacific Coast 
States, southward to Lower California. 

Specimens, examined: 
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Wyoming; Garfield Peak, 29 July, 1894, Nelson 688, in part, 
(ComeU). 

Colorado: Tolland, 9000 ft. alt., 8 July, 1913, OverhoUe 10161 (M). 

Washington: alpine rivulets, Mt. Paddo, about 7000 ft. alt., 
8 Aug., 1885, Sukedorf Jfl^ (G). 

Nevada: divide south of Slide Mt., Washoe Co., 7600 ft. alt., 
5 July, 1913, Heller 10922 (M and Stanford) ; branch of White’s 
Creek, Washoe Co., 8500 ft. alt., 10 Aug., 1912, Kennedy 1886 
(G and Stanford) ; Washoe Mts., 25 July, 1895, Greene (Greene, 
<rypB, and N. Y.). 

California: south side of Echo Lake, Eldorado Co., 11 Aug., 
1916, Heller 126S9 (Cornell, M, and Stanford) ; Lake Tartarus, 
Hot Spring Valley, Plumas Co., 6800 ft. alt., 8 June, 1910, 
Jepeon 4086 (Calif.) ; along Coldstream, 3 miles above Truckee, 
Nevada Co., 23 July, 1903, Heller 7004 (M, R. Mt., and 
Pomona); southeastern approaches to Castle Peak, Nevada 
Co., 31 July, 1903, Heller (M) ; summit meadows, west of Don- 
ner Pass, Placer Co., 6800 ft. alt., 26 July, 1919, Heller 1SS18, 
in part (Cornell) ; trail to Belle Meadow,' Tuolumne Co., 12 
July, 1915, Jepeon 6479 (Calif.); Tuolmnne Grove of Big 
Trees, Tuolumne Co., 6000 ft. alt., 4 Aug., 1911, Jepson 4641 
(Calif.); Rancheria Mt., east of Hetch-Hetchy, 25 July, 
1909, Jepeon 3406 (Calif.); Herring Creek, Tuolumne Co., 
5500 ft. jdt., 17 July, 1916, A. L. Grant 112 (M); Sonora Pass 
Road, Tuolumne Co., 9000 ft. alt., 26 July, 1915, A. L. Grant 
136 (M); Hog Ranch near Hetch-Hetchy Valley, 4700 ft. alt., 
16 June, 1917, A. L. Grant 971 (G, U. S., Phil., Cornell, M, 
R. Mt., Ore., Calif. Acad., Calif., Stanford, and Pomona); 
Stubblefield Cafion, Yosemite Park, 8200 ft. alt., 30 July, 
1911, Jepeon 4674 (Calif.); near Peregoy Meadow, Mariposa 
Co., 7000 ft. alt., 21 June, 1918, A. L. Grant 1294 (Comdl, 
M, and Calif.); Alder Creek to Per^oy Meadow, Yosemite 
Park, 2 July, 1911, Jepeon 4334 (Calif.); Parker Pass, Tuo- 
lumne Co., 12000 ft. alt., 25 Aug., 1918, A. L. Grant 1614a 
(Cornell and M) ; along Dana Creek in Dana Meadow, Tuo- 
lumne Co., 10000 ft. alt., 25 Aug., 1918, A. L. Grant 1614 
(Cornell, U. S., M, R. Mt., Calif. Acad., Calif., Stanford, and 
Pomona); Jackass Meadow, Madera Co., 7000 ft. alt., 25 June, 
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1918, A. L. Orant lS4iB (Cornell, M, and Calif.); Mary’s 
Meadow above Huntington Lake, Fresno Co., 7500 ft. alt., 
11 July, 1917, A. L. Grant 1081 (Cornell and M); Huntington 
Lake, Fresno Co., 7000 ft. alt., 5 July, 1918, A. L. Grant 1411 
(U. S., M, Calif., and Pomona); Lake of the Lone Indian, 
IVesno Co., 11000 ft. alt., 19 Aug., 1918, A. L. Grant 1661 
(M and Calif.); Lloyd Meadows to Little T^ake, Kern River, 
29 Jime, 1912, Jepson 4887a (Calif.); Mt. Goddard, 11100 ft. 
alt., 24r-26 July, 1900, HaU & Chandl^ 692 (M) ; edges of mead- 
ows and strea^ets. Horse Corral Meadow to Summit Meadow, 
7000 ft. alt., 5-15 July, 1900, Jepson 771 (Calif.); Cottonwood 
Creek, Inyo Co., 10000 ft. alt., 23 July, 1912, Jepson 6076 
(Calif.) ; North Fork, Middle Tule, 15 Aug., 1911, Jepson 4692 
(Calif.); High Creek, Mt. San Gorgorio, 9500 ft. alt., 24 July, 

1904, G. B. Grant 6862 (M) ; San Jacinto Mts., 9000 ft. alt., 
22 July, 1897, H. M. HaU 709 (Stanford); Bluff Lake, San 
Bernardino Mts., 7400 ft. alt., 21-27 June, 1895, Parish 8606 
(Calif.); South Fork Meadows, Santa Ana Caiion, San Ber- 
nardino Mts., 8200 ft. alt., 18 July, 1906, H. M. HaU 7608 
(Pomona) ; Tamarack Valley, San Jacinto Mts., 9200 ft. alt., 
July, 1901, H. M. HaU 2408 (M). 

Mexico: 

Lower California: San Pedro Martir Mts., 8000 ft. alt., 15 July, 

1905, Goldman 1287 (U. S.). 

The variety coraUinus has the same general range as the q)ecies 
and merges into it through such specimens as Jepson 4086 and 
6076, Heller 7004, A. L. Grant 1614, and Parish 8606, all from 
CaUfomia. Occasional plants resemble rather closely some of 
the more slender, few-leaved specimens of M. guttatm but, in 
general, the less erect habit, somewhat weaker stems, and the 
1 to 3 terminal flowers with no visible tendency toward forming 
a raceme serve to separate the two. 

14. M. guttatus DC. Cat. Hort. Monsp. 127. 1813; Fischer 
in Hort. Gorenk. 25. 1812, nomen nudum; Benth. Scroph. Ind. 
28. 1835; Hook. FI. Bor. Am. 2 : 99. 1840; Hook. & Am. Bot. 
Beechey’s Voyage, 153 and 378. 1841; Planchon in FI. des 
Serres 9 : 2. 1853-54; Greene in Bull. Calif. Acad. Sci. 1: 
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110. 1885; Britton & Brown, lU. FI. 3: 158, fig. 8267. 1898; 
Britton, Manual, 828. 1901, and ed. 2, 828. 1905; Pennell in 
Torreya 19: 148. 1919. PI. 8, fig. 4. 

M. Langsdorfii J. Donn in Sim’s Bot. Mag. pi. 1601. 1812, 
in synonymy; J. Donn, Hort. Cantab., ed. 7, 182. 1812, 
nomen nvdum; Greene in Jour. Bot. 33 : 6. 1895; Howell, FI. 
Northwest Am. 520. 1901 ; Nelson in Coulter & Nelson, Manual 
Cent. Rocky Mountains, 453. 1909; Britton & Brown, 111. FI., 
ed. 2, 3: 190, jig. 8777. 1913; Piper & Beattie, FI. Southeast 
Wash, and Adj. Idaho, 228. 1914; Piper & Beattie, FI. North- 
west Coast, 325. 1915; Armstrong, Western Wild Flowers, 496. 
1915; Rydb. FI. Rocky Moimtains, 778. 1917; Robinson & 
Fenxald in Gray’s Manual, ed. 7, 724. 1908. 

M. luteus J. Donn in Sim’s Bot. Mag. pi. 1501. 1812, not L. ; 
Pursh, FI. Am. Sept. 2: 426. 1814, not L. ; Ben^. in DC. Prodr. 
10 : 370. 1846, in part; Gray in Bot. Calif. 1: 567. 1876, in 
part; Syn. FI. N. Am. 2*: 277. 1878, ed. 2 and Suppl. 448. 
1886, in part; Wats, in Bot. Bang’s Exp. 223. 1871; Curran in 
Proc. Calif. Acad. Sci. II. 1: 263. 1888; Hall, Yosemite FI. 221. 
1912. 

M. lyratm Benth. Scroph. Ind. 28. 1835; Hook. & Am. Bot. 
Beechey’s Voyage, 377. 1841. 

M. rivularia Nutt, in Jour. Phila. Acad. Nat. Sci. 7: 47. 1834, 
not Donn. 

M. Scoukri Hook. FI. Bor. Am. 2: 100. 1840; Benth. in DC. 
Prodr. 10 : 371. 1846; Gray, Syn. FI. N. Am. 2, 2‘: Suppl. 
448. 1886; Greene in Pittonia 2 : 22. 1889; Howell, FI. North- 
west Am. 520. 1901; Piper & Beattie, FI. Northwest Coast, 
325. 1915. 

M. luteus var. gracilis Gray in Torr. Bot. Mex. Bound. 115. 
1859. 

M. gldbratus var. ascendens Gray, Syn. FI. N. Am. ed. 2, 2*: 
Suppl. 448. 1886. 

M. guttaius var. grandis Greene, Mamud Bay R^on, 277. 

1894. 

M. Langsdorfii var. platyphyUus Greene in Jour. Bot. 33: 7. 

1895. 

M. Langsdxfffii var. argutus Greene in Jour. Bot. 33: 7. 1895. 
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M. Langsdorfii var. grandia Greene in Jour. Bot. 33: 7. 1896; 
Jepson, FI. W. Mid. Calif. 407. 1901, and ed. 2, 379. 1911; 
Abrams, FI. Los Angeles, 366. 1904, and ed. 2, 336. 1917. 

M. Langsdorfii var. calif omicum Jepson, FI. W. Mid. Calif. 
407. 1901, and ed. 2, 379. 1911. 

M. Langsdorfii var. giittatus Jepson, FI. W. Mid. Calif. 406. 
1901, and ed. 2, 379. 1911. 

M. hirsutus Howell, FI. Northwest Am. 520. 1901. 

M. grandifiorus Howell, FI. Northwest Am. 520. 1901. 

M. grandis Heller in Muhl. 1: 110. 1904. 

M. eguinus Greene, Lead. Bot. Obs. & Crit. 1 : 189. 1905. 

M. panicidaivs Greene, Lead. Bot. Obs. & Crit. 1 : 190. 1906. 

M. prionophyUus Greene, Lead. Bot. Obs. & Crit. 1 : 190. 1906. 

M. clementinvs Greene, Lead. Bot. Obs. & Crit. 2: 5. 1909. 

A glabrous or pubescent plant, annual or perennial by stems 
rooting at the nodes, by creeping rootstocks or by stolons; stems 
terete or somewhat 4-angled toward the apex, dstulous, stout 
and erect or weak and more or less reclining, .5-5.6 dm. high, 
mostly simple, commonly glabrous and puberulent or pubescent 
above; leaves variable, mostly rounded-ovate or ovate-oblong, 
sometimes broadly oblong or oblong-lanceolate, .8-15 cm. long, 
.6-8 cm. wide, many-nerved, coarsely and irr^larly dentate, 
often with small projections at the base of the blade, occasionally 
lyrate, basal leaves often spatulate or obovate, the petioles usually 
much longer than the blade, upper leaves sessile, broadly rounded- 
ovate or suborbicular; internodes generally longer than the leaves; 
indorescence mostly racemose, sometimes solitary or few-dowered, 
the pedicels thick and less than twice as long as the calyx, rarely 
slender and elongated; calyx glabrous or pubescent, campanulate, 
often tinged or dotted with red, 8-17 mm. long, much indated in 
fruit, 1-2.5 cm. long, .8-1.5 cm. wide, teeth short, broadly tri- 
angular, sometimes mucronate, the upper tooth longer, broadly 
oblong, obtuse; corolla 1-4 cm. long, tlmoat usually spotted with 
red, the ridges densely hairy and nearly closing the throat, 
margins of upper lip redexed and much shorter than the spreading 
lower one; style glabrous or puberulent; capsule broadly oblong, 
constricted at the base or short stipitate; seeds longitudinally 
striate. 
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Distribution: common in wet places from Montana to northern 
Mexico, west to Alaska and California. . Adventive in Con- 
necticut and in various parts of Eiurope and in New Zealand. 
Specimens examined: 

Montana: Kranich’s Grove, St. Helena, July, 1892, Harz (M); 
near Butte, 5600-6000 ft. alt., July, 1893, Moore (M) ; Spanish 
Creek, 15 July, 1901, Vogel (R. Mt.); wet groimd, Gallatin 
River, near Bozeman, 14 July, 1905, Blankinahip S89 (M); 
near Red Lodge, 25 July, 1893, Rose IS (M) ; Jack Creek Cafion, 
7000 ft. alt., 15 July, 1897, Rydberg & Bessey 4945 (R. Mt.). 
Wyoming: Medicine Bow Mts., Lieut. Bryan’s Exp., Aug., 1856, 
Engelmann (M); Garfield Peak, 29 July, 1894, Nelson 688, 
in part (M and R. Mt.) ; Jackson’s Hole on Snake RIvot, 6000 ft. 
alt., 15 June, 1860, Hayden (M) ; Henry’s Fork of Snake River, 
6400 ft. alt., 18 June, 1860, Hayden (M) ; simny, moist places, 
Sherman, 27 July, 1913, Macbride 2641 (M) ; sprii^ brooks, 
head of Middle Fork of Powder River, Big Horn Co., 19 July, 
1901, Goodding 805 (Cornell, M, and R. Mt.); Little Goose 
Creek, 16 July, 1896, Nelson 2S72 (R. Mt.) ; vicinity of Big 
Horn Mt., July-Aug., 1897, Williams (R. Mt.) ; on the wet 
bank of Trout Lake, 14 July, 1899, Nelson & Ndson 6841 
(R. Mt.) ; in a bog, Yellowstone River near Junction Butte, 
9 July, 1899, Nelson dt Nelson 6748 (Cornell, M, and R. Mt.) ; 
North Vermilion Creek, 17 July, 1897, Nelson S67S (R. Mt.); 
swamps at Willits Spring, 28 June, 1909, WiUits 201 (R. Mt.) ; 
Centennial Valley, 17 Aug., 1895, Ndson 1670 (Pomona); 
rolling plains between Sheridan and Buffalo, 3500-5000 ft. alt., 
15 June-15 July, 1900, Tweedy S422 (R. Mt.) ; in a boggy 
stream. Bird’s Eye, 25 Jime, 1910, Nelson 9S94 (R. Mt.); 
Laramie Hills, 28 June, 1891, Buffum 704 (H. Mt.). 

Idaho: Henry Lake, Fremont Co.,. 6000 ft. alt., 14 July, 1920, 
Payson & Payson 2018 (Cornell and M) ; wet sand, Boise, 22 
Aug., 1911, Clark 290 (M and R. Mt.) ; Elk Creek, Shoshone 
Co., July, 1900, Abrams 81S (Pomona); along St. Mary’s 
River, Coeur D’Alene Mts., 26 June, 1895, Leiberg 1071 (M 
and R. Mt.) ; Valley of North Fork of Coeur D’Alene River, 
11 Aug., 1895, Leiberg 1619 (M and R. Mt.); margins of the 
Blue Lakes, 'Twin Falls and Shoshone Falls, 25 June, 1911, 



1934] 


ORANT— A MONOGRAPH OF THB OBNtTB MlMTHitTS 161 


Nekon & Macbride 1344 (R. Mt.); sunny springy mountain 
sides, Squaw Creek, Boise Co., 3500 ft. alt., 8 May, 1911, 
Macbride 808 (M) ; margins of hot sulphtu: spring bogs, Ketchum 
and Guyer Hot Springs, 5887 ft. alt., 22 July, 1911, Nelson & 
Macbride 1378 (M); near Riy^ide National Park, 6000 ft. 
alt., 27 Aug., 1895, Elrod (M); Clearwater Riv«r, Nez Perces 
Co., May, 1896, HeUer <fe Heller (Pomona) ; creek bank, Salmon, 
Ti ftmhi Co., 4500 ft. alt., 26 June, 1920, Payaon & Payaon 1791 
(Cornell and M); springy places along Snake River Bluffs, 
25 May, 1913, Mumadier 376 (Cornell) ; wet places, June-July, 
1892, Mulford (M); moist loam. Silver City, Owyhee Co., 
15 July, 1910, Macbride 403 (M and R. Mt.) ; in shallow water 
along river, St. Anthony, 4 July, 1901, Merrill & Wilcox 819 
(R. Mt.) ; Sawtooth National Forest Reservation, 1910, Woods 
(R. Mt.) ; wet swamps, Yellowstone National Park, 8000 ft. 
alt., 15 Aug., 1907, Essig (Pomona); sandy stream margin, 
Boise, 2880 ft. alt., 27 May, 1911, Clark 26 (M and R. Mt.). 

Colorado: Mt. Richtophen, 29 July, 1894, C. F. Baker (Pomona) ; 
Van Boxle’s Ranch above Cimarron, 8000 ft. alt., 10 July, 
1901, C. F. Baker 392 (M, R. Mt., and Pomona); Cameron 
Pass, 10000 ft. alt., 24 July, C. F. Baker (Pomona); near 
Ca&on City, 1871, T. S. Brandegee 71 (M); headwaters of 
Clear Creek, 1861, Parry 236 (M); moist hillsides, Montrose, 
6000 ft. alt., 13 Jime, 1913, Payaon 110 (M and R. Mt.); 
springy places, Mammoth Gulch, Tolland, 1 Aug., 1919, Mum 
3169 (Pomona) ; Tolland, 31 July, 1919, Mum 3100 (Pomona) ; 
near Breckinridge, 9700 ft. alt., 11 Aug., 1906, Anderson (M); 
moist crevices. Fish Creek Falls, 21 July, 1903, Goodding 1650 
(R. Mt.); Twin Lakes, Aug., 1873, WolSe 313 (Cornell); Ber- 
thoud Pass, Grand Co., 11000-12000 ft. alt., July, 1903, 
Tvmdy 5739^ (R. Mt.); Empire, Clear Creek Co., 8500 ft. alt., 
15-25 July, *1903, Tvmdy 57 4P (R. Mt.) ; Rock Mt., Gregory 
Canyon, near Boulder, 20 June, 1906, RobUm 1616 (R. Mt.); 
wet places, Spring Creek, 4 June, 1911, Payaon 16 (R. Mt.); 
Dix, 10 July, 1898, Baker, Earle & Tracy 4bl (M and Pomona) ; 
alpine streams, Hahn’s Peak, Routt Co., 27 July, 1903, Good- 
ding 1702 (Cornell, M, and R. Mt.); streams, base of Snowy 
Range, 24 July, 1872, Redfidd 240 (M) ; Breckenridge, Sununit 



[VOL. 11 

162 ANNALS OF THN MISSOtJBI BOTANICAL OABDEN 

Co., 9600 ft. alt., Aug., 1901, Mackenzie S6B (M); Mancos, 21 
June, 1898, Baker, Earle & Tracy 819 (M); Bob Cre^, W. La 
Plata Mts., 10000 ft. alt., 27 June, 1898, Baker, Earle & Tracy 
181 (Cornell, R; Mt., M, and Pomona); Gray-back Mining 
Camps and Placer Gidch, 26727 Jime, 1900, Rydberg & Vrec- 
land 6668 (R. Mt.). 

Utah: Logan Cafion, 6 June, 1898, Mulford (M); Fish Lake, 
aroimd Twin Creeks, 8 Aug., 1906, Rydberg & Carlton 76B1 
(R. Mt.) ; vicinity of Clayton Peak, Wasatch Mts., 8000 ft. 
alt., 12-26 Aug., 1903, Stokes (M); streams, Wasatch Range, 
1 July, 1899, Patnmell I4S (M); hills north of Salt Lake City, 
12 Jime, 1906, Rydberg 6177 (R. Mt.); Ogden, 29 July, 1886, 
Letterman (M) ; near spring in calcareous rock, Ogden Cafion, 
6000-6000 ft. alt., 17 July, 1902, Pammel & Blackwood 3706 
(M); Glenwood, 6600 ft. alt., 23 May, 1876, Ward 90 (M); 
Parley’s Canyon, Salt Lake Co., 23 June, 1906, Garrett 1802 
(R. Mt.); Brigham, Box Elder Co., 9 May, 1910, Zundel 192 
(M); Alta, 9000 ft. alt., 19 Aug., 1902, Cooper m (R- Mt.). 

Nevada: Little Lakes Canyon, Elko Co., 14 July, 1902, Kennedy 
677 (M and R. Mt.) ; King’s Cafion, Ormsby Co., 6000-6000 
ft. alt., 11 June, 1902, C. F. Baker 1060 (M, R. Mt., and 
Pomona); Eagle Valley, 26 June, 1859, Lieut. Bryan’s Exp., 
Hayden (M) ; in the creeks. Las Vegas, 6 May, 1905, Goodding 
2292 (M and R. Mt.) ; grassy stream hmnmocks. Deer Creek, 
1 July, 1912, Nelson & Macbride 1842 (R. Mt.); Beattie, Nye 
Co., 3^0 ft. alt., 5 June, 1912, Heller 10420 (M); wet ^aded 
places, Caliente, 24 May, 1903, Goodding 946 (Cornell and M) ; 
wet places, Karshaw Meadow Valley Wash, 27 May, 1902, 
Goodding 982 (Cornell, M, and R. Mt.); Reno, Sept., 1888, 
K. Brandegee (M). 

New Mexico: 1 mile west of Hillsboro, Sierra C<2., 6600 ft. alt., 
1 May, 1905, Metcalfe 1637 (M); Organ Mts., Dona Ana Co., 
16 April, 1893, Wooion (M); Pews River, 1 Aug., 1898, Cogkill 
129 (M); Bear Mt., near Silver City, Grant Co., 5000 ft. alt., 
24 April, 1903, Metcalfe 28 (M and R. Mt.) ; wet soil, banks of 
Santa Fe Cre^, Jun&July, 1847, Fendler 668 (M); Pleasant 
VaUey, 29 July, 1896, Mvlford 363 (M). 

Arizona: fresh running water, Beaver Dam Creek, Virgin River, 
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13 May, 1902, Goodding 769 (Cornell, M,’ and R. Mt.); near 
Flagstaff, 7000 ft. alt., 8 July, 1898, Mad)<mgal 944 (Cornell}; 
in water, Clifton, 5 Mar., 1£^1, Busby Sit (Com^ and M); 
Mt. Lemon, Santa Catalim Mts., near Tucson, 26 July, 1917, 
Mum (Cornell); near Soldiers Camp, Santa Catalina Mts., 
13 July, 1916, Harris C16S09 (M); Santa Catalina Mts., 
26 July, 1917, Mum 1146 (Pomona); Pinaleno Mts., Bonita, 
Aug., 1917, Mum 1219 (Pomona); 1^. Grant, Pinaleno Mts., 

18 July, 1917, Mum (Cornell); spring. Spud Ranch, Rincon 
Mts., 7400 ft. alt., 2 Oct., 1909, Blumer S4SS (M); Fossil 
Creek, 22 Apr., 1904, Charnberlam 44 (U. S.); in wet sand. 
Pipe ^ring, 5000 ft. alt., 21 May, 1894, Jones 6272 (M); in 
the water’s edge, Miller’s Cafion, Huachuca Mts., 8 June, 
1909, Goodding 116 (R. Mt.); Barfoot Park, 8000-8250 ft. alt., 

19 Sept., 1906, Blumer 1S99 (M); swamps and creeks. Fort 
Whipple, 6 Aug., 1865, Contes <£; Palmer lOS (M); fenced area, 
Santa Rita Forest Reserve, 20 April, 1903, Griffiths 4182 (M) ; 
cold sprih^. Price Cafion, Chiricahua Mts., 22 July, 1907, 
Goodding 2299 (R. Mt.). 

Alaska: Juneau, 25 July, 1899, Trelease & Saunders 489S (M); 
Kukak Bay, 5 July, 1899, Trelease & Saunders 4897 (M); 
Sand Point, Unga, 7 July, 1899, Trdease & Saunders 4896 (M) ; 
Deer Mt., Ketchikan, 2300 ft. alt., 24 Aug., 1915, WaV^ & 
Walker 982 (M and R. Mt.); grassy beach. Tongas Village, 
Portland Canal, 3 Aug., 1915, Walker & Walker 886 (M and 
R. Mt.); near timber line, Kuiu Island, Port Malmosburg, 
3 July, 1915, Walker & Walker 778 (M and R. Mt.); river mar- 
gins, Glacier River, Unalaska, 2 July, 1907, Van Dyke 146 
(G) ; Akutan, 21 Aug., 1907, Van Dyke S21 (G) ; Sitka, 1865-66, 
Bischoff (G and Cornell); Bay, Sitka, 5 Aug., 1907, Cowles 
1S06 (M); Kadiak Island, 1 July, 1899, Trelease ds Saunders 
4894 (M); Kadiak Island, 2-4 J^y, 1899, Femona (Cornell); 
Dutch Hubor, Unalas k a, 6 July, 1907, Van Dyke 27 (G); 
Nazan Bay, Atka, 26 July, 1907, Van Dyke 246 (G); Yukatat 
Bay, 14 July, 1892, Funeton 66 (G, Comdl, and M). 

Briti^ Coliunbia: on rocks along shore, June^uly, 1901, Rosen- 
doM & Brand 6 (M, R. Mt., and Pomona); swamp at Howser 
Lake, 2000 ft. alt., 23 June, 1905, Shaw 778 (M); ChiUiwack 
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Valley, 29 June, 1901, Mctcoun (M); Chilliwack Valley, 
20 JiUy, 1906, Sjireadborough (Cornell) ; near Sproat Lake, 400 
ft. alt., 26 June, 1907, RosendaM 1929 (M); North Fork of 
Illecillewaet, 3600 ft. alt., 26 Aug., 1904, Shaw 667 (M); 
vicinity of Victoria, 19 May, 1893, Maeoun 702 (M); near 
mouth of Downie Creek, 1900 ft. alt., 9 Aug., 1905, Shaw 1113 
(M) ; wet place near Revelstoke Station, 1600 ft. alt., 9 July, 
1905, Shaw 867 (M); Mt. Finleyson, Vancouver Island, 18 
May, 1887, Maeoun (Cornell) ; vicinity of Ucleulet, Vancouver 
Island, 12 May, 1909, Maeoun 87666 (M). 

Washington: Fresh Lake, Grand Coulee, 2 July, 1902, MacKay 
11 (M); Soap Lake, 28 June, 1902, MaeKay 17 (M); Clallam, 
Aug., 1900, Elmer 2683 (M); in ditch, Northwood Swamp, 
Whatcom Co., July, 1919, Mvmacher 6070 (Cornell); near 
Montesano, Chehalis Co., 200 ft. alt., 29 June, 1898, Heller <fc 
Heller 3986 (G, Cornell, M, and Pomona); near Montesano, 
Chehalis Co., 2 July, 1898, Heller & Heller 4 OO 6 , in part 
(Cornell and M) ; growing in an old slou^ bed. Pleasant Ridge, 
Skagit Co., 4 Aug., 1918, Roush 6 (M and Cornell); in moist 
places, Cold Creek, Yakima Region, 1 June, 1901, Cotton 394 
(M and R. Mt.); swamps and springs, Puyallup, 5 Aug., 1897, 
Flett 161 (Cornell); Seattle, July, 1916, Freiberg (M); common 
in wet places, Seattle, 8 Oct., 1910, Zeller (M) ; Kanaka Bay, 
San Juan Islands, 25 Jxme-1 Aug., 1917, Zeller & Zeller 9Jfi 
(M) ; McNeil’s Island, 9 May, 1896, Fktt 34 (Cornell) ; Gray’s 
Harbor City, 16 May, 1897, Lamb 1066 (M); damp low 
ground, Klickitat River near Mt. Paddo, 26 June, 1885, 
Suksdorf 4'i6 (G); damp or wet places, W. Klickitat Co., 20 
April, 1885, Suksdorf (M); along streams, W. Klickitat Co., 
17 June, 1892, Suksdorf 2136 (M); wet meadows. Falcon 
Valley, 2 July, 1885, Suksdorf 473 (G) ; springs in woods. Falcon 
Valley, 31 July, 1886, Suksdorf 474 (G); Argyle, 24 Jime, 1912, 
Zeller (M); Bog, Mt. Constitution, 5 July, 1907, Cowles 362 
(M); Nason Creek, 2160 ft. alt., 30 July, 1893, Sandberg & 
Leiberg 618 (M); along the Tukanon ^ver, 1 July, 1892, 
Lake & Hull (M); Coulee City, Douglas Co., 6 Aug., 1892, 
Hull (M) ; Newman Lake, Aug., 1913, Turesson 27 (R. Mt.) ; 
6 miles south of Pullman on Union Flat, 9 July, 1901, Piper 
(Pomona). 
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Oregon: wet situations, eastern Oregon, 29 June, 1899, Cimck 
2B06 (Comdl and M); Horse Creek Cafion, Wallowa Co., 
1775 ft. alt., 24 May, 1897, Sheldm 8146 (M); The Dalles, 
Wasco Co., 5 April, 1902, Sheldon S100S4 (M); in a creek 
between Portland and Rex, 26 July, 1918, Roush 1 (Cornell, 
M, and Stanford); Queen’s Branch, Jackson Co., 18 June, 
1892, Hammond SI 1 (M) ; John Day near Tongue Point, Clatsop 
Co., 20 Aug., 1902, Sheldon S11196 (M) ; near camp at Hasbrook 
Gulch, 4700 ft. alt., 15 July, 1897, Sheldon 8680 (M); Tuolitin 
River, Clackamas Co., 23 Aug., 1903, Sheldon S1S006 (Stan- 
ford); shore of Columbia River above Astoria, 1883, Meehan 
(M); McGribble Ranger Station, 10 miles southeast of Port 
Oxford, 1 July, 1919, Peck 86S6 (M); St. Helen, May, 1887, 
Howell 1S44 (M); Jiesu* Marshfield, Coos Co., 1 Sept., 1912, 
House 4978 (U. S.); rocks on Umqua River, 11 Aug., 1880, 
Engdmann (M). 

California: California, 1833, Douglas (K and G); ridges and 
meadows near Marble Mt., Siskiyou Co., 5000 ft., Jtme, 1901, 
Chandler 1694 (M); near Dumey’s Mill, in moist open places, 
Siskiyou Co., 30 June, 1919, Heller 1SS84 (Cornell and M) ; wet 
places near Yreka, 29 May, 1910, BvMer 149S (M and R. Mt.) ; 
near Yreka, 24 April, 1876, Greene (M) ; Shasta Springs, Sis- 
kiyou Co., 13 Jime, 1905, Heller 8027 (M) ; Compton’s Prairie, 
north base of Mt. Eddy, Siskiyou Co., 25 June, 1919, Heller 
1S271 (Cornell and M); Metcalf’s Rtmch, northeast base of 
Mt. Eddy, 3800 ft. alt., 6 July, 1920, Heller 1S417 (M); Mt. 
Bidwell, Modoc Co., 5900 ft. alt., 7 Aug., 1918, Jepson 7868 
(Calif.); Jess Valley, Modoc Co., 5200 ft. alt., 12 Aug., 1918, 
Jepson 7966 (Calif.); at Sisson’s, Mt. Shasta, 25 Aug., 1880, 
Engelmann (M); marshy meadows, Sisson, 1894, Jepson 21m 
(Calif.); Sisson, 13 Aug., 1903, Copeland, distributed as C. F. 
Baker S808 (Pomona); Quincy, 3500 ft. alt., 16 June, 1910, 
Jepson 4149 (Calif.); Prattville, Plumas Co., 11 July, 1907, 
HeUer & Kennedy 8794 (M) ; Bear Valley, Nevada Co., 4500 ft. 
alt., July, 1898, Jepson 2m (Calif.); springy woods. Fallen 
Leaf Lake, 27 June, 1920, OtHey 900 (Wellesley, Cornell, 
and M) ; Penn Valley, Nevada Co., 24 May, 1919, Heller 1S191 
(M); Truckee, July, 1886, Sonne 267 (M); Blue Cafion, Sept., 
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1888, K. Brandegee (Cornell and M) ; 8 miles north of Oroville, 
13 March, 1914, Heller 11200 (M); near Oroville, Butte Co., 
4 May, 1915, Heller 11868 (Cornell and M); about springs on 
lava Mds, Chico, Butte Co., 2 May, 1903, Copdand, distri- 
buted as C. F. Baker 8017 (M and Pomona) ; Butte Meadows, 
Butte Co., 4200 ft. alt., 26 July, 1917, Heller 12813 (Cornell 
and M); Chico Meadows, Butte Co., 4000 ft. alt., 22 June, 
1914, Heller 11492 (Cornell); near Clear Creek, Butte Co., 
175 ft. alt., 1-15 May, 1897, H. E. Brown 169 (M and R. Mt.); 
Table Mt., Olive Ranch north of Oroville, Butte Co., 23 May, 
1912, HeUer 10765 (M); Berry Canyon, Butte Co., 8 May, 
1902, Heller & Brown 6498 (M) ; Alder Springs, Glenn Co., 
4 July, 1917, Heller 12771 (M); Big Horse Mt., South Fork 
of the Eel River, July-Aug., 1892, Jepson 14‘rri (Calif.) ; summit 
of Yuba Pass, July, 1913, Ames 18 (Calif.); base of South 
Butte, 20 April, 1891, Jepson 15m (Calif.) ; White Bar, Amador 
Co., 1000 ft. alt.. May, 1895, Hansen 1060 (M); New York 
Falls, Amador Co., 1500 ft. alt., 3 Jime, 1896, Hansen 2068 (M) ; 
West Point Bridge, Calaveras Co., 2300 ft. alt., 7 July, 1896, 
Hansen 1801 (M) ; Gwin Mine, Calaveras Co., 12 May, 1902, 
Jepson 1812 (Calif.); French Camp, Tuolumne Co., 3000 ft. 
alt., 14 May, 1915, A. L. Grant 6 (M); Phoenix Lake, near 
Sonora, Tuolumne Co., 20 May, 1917, A. L. Grant 948 (G, 
U. S., Cornell, M, R. Mt., Ore., Calif., Calif. Acad., Stanford, 
and Pomona); Chinese Camp, Tuolumne Co., 30 May, 1915, 
Jepson 6326 (Calif.); Hog Ranch, near Hetch-Hetchy Valley, 
4700 ft. alt., 16 June, 1917, A. L. Grant 969 (Cornell, M, 
Calif., and Pomona); Yosemite Valley, 13 Jime, 1891, Fritchey 
89 (M); wet meadow to Mirror Lake, Yosemite, 23 June, 
1894, Burnham (Cornell) ; Fish Camp, Mariposa Co., 29 June, 
1919, Jepson 8397 (CaUf.); Ra 3 miond, Madera Co., 9 Jime, 
1894, Burnham (Cornell); Hart’s Meadow, Madera C^., 23 
June, 1918, A. L. Grant 1309c (Cornell, M, and Calif.) ; meadow 
near Fresno Dome, Madera Co., 23 June, 1918, A. L. Grant 
1809b (Cornell, M, and Calif.); Arnold Meadow, Madera Co., 
5000 ft. alt., 27 June, 1918, A. L. Grant 1878 (Cornell, M, and , 
Calif.); near Milo, Fresno Co., 24 April, 1919, Goetz 6 (M); 
wet meadow. Pine Ridge, Fresno Co., 4700 ft. alt., 24 June, 
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1917, A. L. Grant 1004 (G, PM., ComeU, Calif., Stanford, and 
Pomona); streamnsides. Dinkey Ranger Station, Fresno Co., 
6000 ft. alt., 29 July, 1917, A. L. Grant 1181 (Cornell, M, 
Calif., Stanford, and Pomona); Huntington Lake, Fresno Co., 
7000 ft. alt., 16 July, 1917, A. L. Grant 109S (N. Y., U. S., 
Cornell, M, R. Mt., and Calif.) ; Bakersfield, Kem Co., 6 May, 
1905, HeOer 78S8 (M); Weldon, Kem Co., 19 April, 1915, 
Evermann (M); Thorp’s Meadow, Giant Forest, 3 Aug., 1900, 
Dudley 3009 (Stanford) ; sloughs near Hanford, 24 Jime, 1901, 
Kearney (M); Middle Fork King’s River, July, 1913, Eliot 
(Calif.); river’s edge. Marble Fork, Sequoia National Park, 
5800 ft. alt., 24 June-2 July, 1900, Jepson 687 (Calif.); South 
Fork, Kaweah River, Tulare Co., 22 July, 1904, Culbertson, 
distributed as C. F. Baker 4393 (M and Pomona); Natural 
Bridge Meadows, Tulare Co., 10 Aug., 1904, Culbertson, 
distributed as C. F. Baker 4369 (M and Pomona); in ditch, 
Fales Hot Springs, Mono Co., 7 July, 1920, OtUey 1116 (Wel- 
lesley and Cornell) ; Silver Canyon in the White Mts., east of 
Laws, Inyo Co., 29 May, 1906, HeUer 8343 (M); Bishop, Inyo 
Co., June, ■ 1917, Nordyke (Cornell); Shepherd’s Cafion, 
Argus Mts., 6000 ft. alt.. Death Valley Expe^tion, 28 April, 
1891, CoviUe & Funston 740 (Cornell and M) ; near Comptche, 
Mendocino Co., 23-29 June, 1906, Walker 383 (Pomona); 
Willits, 1400 ft. alt., 26 May, 1905, Jepson 2603 (Calif.); 
springy bank above stream near the ocean, Fort Bragg, 25 
June, 1921, OtUey 1626 (Wellesley and Cornell); near Men- 
docino, Jime, 1898, H. E. Brown 843 (M) ; Indian Valley, Lake 
Co., 23 May, 1920, Jepson 8994 (Calif.) ; Cache Creek, Lake 
Co., 10 May, 1919, HeUer 13147 (Cornell and M); in the 
‘Horse Pasture,’ near the siunmit of Mt. Sanhedrin, Lake Co., 
20 July, 1902, HeUer 6924 (Cornell, Greene, M, R. Mt., and 
Pomona); Howell Mt. foothills, Napa River Basin, 24 April, 
1893, Jepson 4m (Calif.); tule land near Dunnigan, 20 April, 
1917, Ferris 699 (M); Howell Mt., Sept., 1888, K. Brandegee 
(M); Vacaville, 20 Mar., 1901, Jepson 1198a (Calif.); Stewart’s 
Cafion, near Falls, Sonoma Co., May, 1899, M. S. Baker 
(Pomona); Calistoga, Napa Co., 19 April, 1903, C. F. Baker 
1980 (M); near Ocean View, San Fi^cisco, 8 June, 1906, 
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HdUr 8S76 (M); vicinity of Lake M^ced, San Francisco 
Peninsula, May, 1903, Gardner 667 (R. Mt.); on beach, San 
Francisco, 8 Aug., 1915, Drushel (M); sand hills near Cliff 
House, San Francisco, 14 March, 1902, C. F. Baker SIS (Po- 
mona); Berkeley Hills, 22 May, 1910, Jepeon 4043 (Calif.); 
Woodside, San Mateo Co., 4 May, 1902, Abravts S4SS (M); 
Crystal Springs Lake, San Mateo Co., April, 1903, Elmer 
4S67 (M and Pomona); Woodside, San Mateo Co., 4 May, 
1902, C. F. Baker 769 (M and Pomona) ; hills near Pescadero, 
San Mateo Co., 6 May, 1917, A. L. Grant 94S (Cornell); 
Bell’s Station, Pacheco Pass, 4 Jime, 1894, Burnham (Cornell) ; 
San Jose HiUs, April, 1897, Wislizenus 761 (M); along the 
Mt. Hamilton Road, 20 May, 1904, Heller 74SS (M and R. Mt.) ; 
Smith Creek, foot of Mt. Hamilton, 10 May, 1907, Heller 8617 
(M); Santa Cruz, 1 July, 1903, C. H. Thompson (M); on the 
Carmel Road near Monterey, 9 June, 1903, Heller 6829 (M, 
R. Mt., and Pomona) ; wet sand near Carmel River, Monterey 
Co., 2 May, 1921, OtUey 1271 (Wdlesley and Cornell) ; bluffs 
of the seashore, Pacific Grove, Aug., 1917, Parish 11667 (M); 
Mohave River, Barstow, 2100 ft. alt., 7 June, 1912, Jepson 
4812 (Calif.); vicinity of Bonanza King Mine, Mohave Desert, 
4000 ft. alt., 21-24 May, 1920, Munz, Johnston & Harwood 
40S1 , in part (M and Pomona) ; Los Angeles River, Los Angeles 
Co.’, 8 April, 1901, Abrams 1443 (Pomona) ; Acton, Los Angeles 
Co., June, 1902, Elmer S646 (M); San Gabriel Wash, Los 
Angeles Co., 12 May, 1920, OftZey 681 (Wellesley and Cornell); 
Eaton Cafion, San Gabriel Mts., 2100 ft. alt., 1 June, 1918, 
Pierson 198 (Calif.); Avalon, Santa Catalina Island, May, 
1906, Trask (M); Santa Catalina Island, 21-26 April, 1904, 
Grant & Wheeler 61S6 (M and R. Mt.); hills near Claremont, 
12 Aug., 1903, C. F. Baker S460 (Pomona); near stream. 
Bear Flats, moimtains above Claremont, 30 Jime, 1915, 
Craujord (M and Pomona); wet ^ringy place in South Hills, 
Pomona, 19 May, 1918, Mwnz 2266 (Cornell and Pomona); 
San Clemente Island, June, 1903, Trask S42 and S4S (U. S.); 
Hemet, Rivendde Co., 5 April, 1904, C. F. Baker 4^43 (Po- 
mona); cement standpipe of irrigation ditch, Ohio Ave., River- 
side, 5 Jan., 1920, Barrus 71 (Cornell) ; swampy ground, Red 
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Hill near Upland, San Bernardino Co., 28 April, 1917, 1. M. 
Johnston IIBO 4 (Pomona); near San B^nardino, May, 1894, 
Parish (Calif.); borders of Warm Creek, San Bernardino 
Valley, about 900 ft. alt., 14 May, 1917, Parish 11191 (M and 
Pomona); Bluff Lake, San Bernardino Mts., 5 Sept., 1915, 
Gardner SIS (Pomona); City Creek, San Bernardino Mts., 
5 June, 1911, Parish llSll (M and Pomona); Mill Creek 
Ca&on, San Bernardino Mts., May, 1913, Jepson 6569 (Cornell 
and M); Idyllwild, San Jacinto Mts., 5300 ft. alt., 1921, 
Spencer 1709 (Pomona); San Di^o, 1874, Cleveland (M); 
borders of Cuyamaca Lake, San Di^o Co., 25 June, 1903, 
Abrams S877 (M) ; southwestern part of Colorado Desert, San 
Di^o Co., April, 1889, OrcyU (M); meadow at Jacumba, 
San Di^o Co., 13 Aug., 1917, Mum (Cornell); Del Mar, 
San Diego Co., 4 May, 1895, Angier 192 (M) ; San Luis Rey, 
San Diego Co., 10 May, 1882, Orcutt 134 (M) ; Bubbling Spring, 
Collins Valley, 28 April, 1920, Jepson 88SS (Calif.). 

Mexico: 

Lower California: near Encenada de Todas Santos, northern 
Lower California, 13 July, 1885, Orcutt (M). 

Chihuahua: near Colonia Juarez, June-July, 1899, E. W. Nelson 
6027 (G) ; vicinity of Chihuahua, about 4000 ft. alt., 8-27 April, 
1908, Edw. Palmer 16 (M); vicinity of Madera, about 6750 ft. 
alt., 27 May-3 June, 1908, Edw. Palmer 289 (M) ; vicinity of 
Chihuahua, about 4000 ft. alt., 1-21 May, 1908, Edw. Palmer 
145 (M) ; vicinity of Chihuahua, 8-27 April, 1908, Edw. Palmer 
17 (M); near Colonia Garcia in the Sierra Madres, 9 Jime, 
1899, Townsend & Barber 28 (G, M, and R. Mt.); river 
gravel. Chihuahua, 14 April, 1886, Pringle 889 (M). 

This species is the most common and the most pol 3 anorphic 
in the genus. It varies greatly with environmental conditions, 
especially in relation to the size of the stem, leaves, and flowers. 
In several experiments, plants were marked early in the season 
which had corollas 3.5-4.5 cm. long; late in the sununer, flowers 
produced on these same plants were less than half that length. 
The variety grandis of Greene is therefore considered to be a 
direct req>onse to environment, the size of the parts being 
d^endent on the amotmt of water available or on the vitality 
of the plant. 
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In general, M. guttatm may be separated from the other mem- 
bers of the genus by its stout fistulous stems, its rormded leaves 
with the blade often as broad as long, its racemose inflorescence 
in which the floral leaves are mostly reduced to small bracts, 
and by its stout pedicels, commonly shorter than the flowers. 
Many species and varieties have been separated from this aggre- 
gate and of these only the following seem worthy of varietal 
distinction. Some show so many intermediates that it has been 
with considerable hesitation that such varieties as depauperatua 
and puherulus are retained. The writer feels, however, that their 
retention will lead to greater clearness. 

14a. Yar. puberulus (Greene) Grant, comb. nov. 

M. puberulus Greene, acc. to Rydb. FI. Colo. 311. 1906, nomeri 
nudum; Greene, Leafl. Bot. Obs. & Grit. 2 : 4. 1909; Woot. & 
Standi. Contr. U. S. Nat. Herb. 19: 587. 1915; Rydb. FI. 
Rocky Moimtains, 778. 1917. 

Perennial; stems erect, densely pubescent above, often freely 
branched from the base; leaves broadly ovate or elliptical, 1-4 
cm. long, acute or obtuse, puberulent or pubescent, usually gray- 
ish-green; pedicels shorter than the flowers, sometimes recurved 
in fruit; corolla 2-3 cm. long. 

Distribution: in wet places in southern Colorado and northern 
New Mexico. 

Specimens examined: 

Colorado: Pagosa Springs, 27 July, 1899, C. F. Baker 687 (U. S., 
Greene, type, M, R. Mt., and Pomona); Keating, Fremont 
Co., without date, Comstock (Cornell); near Boulder, 9 June, 
1900, Ramaley 116 (R. Mt.). 

New Mexico: mouth of Pouchuelo Creek, Pecos River National 
Forest, 8500 ft. alt., 30 Jime, 1908, Standley 4089 (M). • 

14b. Yar. depauperatus (Gray) Grant, comb. nov. 

M. Ivleus var. depauperatus Gray in Bot. Calif. 1 : 567. 1876; 
Syn. FI. N. Am. 2': 277. 1878, ed. 2, and Suppl. 448. 1886; 
Henry, FI. Brit. Columbia, 268. 1915. 

M. microphyUus Benth. in DC. Prodr. 10: 371. 1846; Greene 
in Bull. Calif. Acad. Sci. 1: 111. 1885; Howell, FI. Northwest 
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Am. 521. 1001; Abrams, FI. Los Angeles, 367. 1904, and ed. 2, 
337. 1917; Rydb. FI. I^ky Moimtains, 779. 1917. 

M. teneUus Nutt, ex Gray, Proc. Am. Acad. 11 : 98. 1876. 

M. tfurmalia Nels. in Bull. Torr. Bot. Club 27: 269. 1900; 

Rydb. FI. Rocky Mountains, 779. 1917. 

M, longulus Greene, Lead. Bot. Obs. & Crit. 2: 4. 1909. 

M. Langsdorfii var. microphyllus Nels. & Macbr. in Bot. Gaz. 
61:44. 1916. 

M. puncticalyx Gdgr. in Bull. Soc. Bot. Fr. 19: 219. 1919. 
Annual; stem erect, 3-25 cm. high, mostly simple, slender, 
glabrous or pubescent, 4-angled; intemodes long, leaves few, 
thin, orbicular or broadly ovate, 1-3.5 cm. long, 1-1.5 cm. wide, 
obtuse, denticulate to irregularly dentate, sometimes lyrate or 
with the margins nearly entire, lower leaves with petioles nearly 
as long as the blade; flowers solitary or in a short raceme, pedicels 
slender, frequently recurved when mature; cal 3 nc campanulate, 
often dotted or tinged with red, glabrous or puberulent, sub- 
globose in fruit, 5-12 nun. long, 4-8 mm. wide, teeth short, 
broadly deltoid, obtuse or acute, the upper tooth about twice as 
long as the others, throat much constricted, giving an elliptical 
appearance; corolla from IJ^ to 3 times the length of the calyx; 
style glabrous; capsule stipitate. 

Distribution: in wet places in the mountains from Wyoming 
and Idaho to Washington, south to California. ' 

Specimens examined: 

Wyoming: on geyser formation, Upper Geyser Basin, 3 Aug., 
1899, Nelson & Nelson 6S85 (M and R. Mt.); Upper Geyser, 
Yellowstone Park, without date, Broadhead (M) ; Mineral Hot 
Springs, Yellowstone Park, July, 1904, Oleson 15 (R. Mt.); 
Fire Hole, Yellowstone Park, July, 1904, Oleson (R. Mt.) ; 
on the “formations” and frequent in Yellowstone Park, 
16 July, 1912, ChurchiU (M). 

Idaho: gravelly wet places, ^uaw Butte, Canyon Co., 3500 ft. 
alt., 29 May, 1910, Madmde 143 (R. Mt.); margins of hot 
sulphmr spring bogs, Ketchiun and Guyer Hot Springs, 22 July, 
1911, Nelson <fc Macbride 1278 (R. Mt.); very moist meadow 
east of Bennington, 4 Aug., 1913, Schoper 17 (R. Mt.). 

Nevada: King’s Cafion, Ormsby Co., 11 June, 1902, C. F. Baker 
1068 (M, R. Mt., and Pomona). 



172 ANNALS OF THE MISSOOBI BOTANICAL OASDBN 


(Tou 11 


Washington: Kanaka Bay, San Juan Islands, 25 June-1 Aug., 
1917, ZeUer & ZeUer 9^7 (M); Loon Lake, Stevens Co., 29 
June, 1913, Turesson IS6 (R. Mt.) ; wet, rocky places on moun- 
tain-sides near Bingen, W. Klickitat Co., 21 Apiil-17 June, 
1896, Suksdorf S77S (M); on damp ground, W. Klickitat Co., 
3 Aug., 1894, Suksdo^ 2S21 (M). 

Oregon: Hood River on the Columbia, 1885, Barrett (G); near 
sununit of Mt. Scott, 5000 ft. alt., 21 July, 1899, Barber 11 (G) ; 
Drew’s Valley Creek, Lake Co., 4 Aug., 1897, Austin 15J^ 
(U. S.); St. Helen, Aug., 1913, vm Schrenk (M); wet bank. 
Riddle, Douglas Co., 4 Aug., 1916, Peck 5606 (G) ; Crater Lake 
National Park, 20 July, 1918, Heller 1S061 (M and Cornell) ; 
Seaside, July, 1922, Epling 6661 (Epling). 

California: plains east of Chico, Butte Co., April, 1896, Austin 
86 (M); Webber Lake, 8 July, 1901, Kennedy & Doten 118 
(R. Mt.) ; lower end of Dormer Lake, 8 Aug., 1903, Hdler 
7163 (M) ; Table Mt., Tuolumne Co., 9 Jime, 1915, Jepson 6489 
(Calif.) ; Table Mt., near Columbia, 9 June, 1915, A. L. Grant 
16m (Cornell and M) ; near Cherry Creek on the trail to Lake 
Eleanor, 12 June, 1918, A. L. Grant 1831 (Cornell and M); 
Hetch-Hetchy to Hog Ranch, 30 July, 1909, Jepson 3482 
(Calif.); Hetch-Hetchy Valley, 4700 ft. alt., 14 June, 1917, 
A. L. Grant 977 (Cornell, M, and Calif.) ; Yosemite Creek Trail, 
18 Jime, 1918, A. L. Grant 1290 (CalU.); Ranger’s Cabin at 
Hog Ranch, above Hetch-Hetchy Valley, 4700 ft. alt., 10 June, 
1916, A. L. Grant 803 (Cornell and M) ; Little, Kem River, 
near Trout Meadows, 29 June, 1912, Jepson 4909 (Calif.); in 
the foothills west of Bishop, Inyo Co., 23 May, 1906, Heller 
8323 (M) ; in wet moss, Idyllwild, San Jacinto Mt., 5400 ft. 
alt., 22 June, 1921, Spencer 1671 (Pomona). 

14c. Var. Hallii (Greene) Grant, comb. nov. 

M. Hallii Greene in Bull. Calif. Acad. Sci. 1: 113. 1885; 
Nelson in Coulter & Nelson, Manual Cent. Rocky Mountains, 
454. 1909; Rydb. FI. Rocky Mountains, 779. 1917. 

A small glabrous annual, .5-2.5 cm. long; stem erect or nearly 
so; leaves light green, rounded, irregularly denticulate, sometimes 
almost entire; pedicels slender, longer than the leaves, oect or 
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ascending; mature calyx much inflated, subglobose, sometimes 
sparingly spotted with red, teeth broadly triangular, acute, 
upper tooth longer than the others, all folded toward the center 
when mature; corolla little longer than the calyx. 

Distribution: wet places in the mountains of Idaho, Colorado, 
and Nevada. 

Specimens munined; 

Idaho: wet woods. Hot Hole, East Fork Bruneau, Owyhee Co., 
3 July, 1912, Nelson & Macbride 1908 (G, M, and R. Mt.). 
Colorado: Rocky Mt. Flora, Lat. 1862, Hall & Harbour 

398 (M, type collection); stream, Boulder, 6700 ft. alt., 20 
June, 1906, Daniels 35 (M) ; Boulder, 10 June, 1901, Wheeler 
SIS (R. Mt.) ; mouth of Boeder Cafion, 3 June, 1901, Ramaley 
707 (R. Mt.) ; Sunshine Canyon, near Boulder, 19 June, 1906, 
Robbins 1599 (R. Mt.); damp places, Georgetown, 8600 ft. 
alt., 18 July, 1892, Patterson 394 (M) ; Piedra, 14 July, 1899, 
C. F. Baker 588 (G, M, R. Mt., and Pomona). 

Nevada: Lone Mountain, Elko Co., 7000 ft. alt., 6 Aug., 1913, 
Kennedy 1^56 (Stanford); Star Canyon, southeast of Deeth, 
Elko Co., 6600 ft. alt., 10 July, 1912, Heller 10569 (M and 
Stanford). 

14d. Var. decorus Grant* PI. 4, fig. 1. 

A tall glabrous perennial, stem 2-10 dm. high; leaves few, 
broadly ovate, 2-6 cm. long, 2-3 cm. wide, acute, coarsely and 
doubly dentate, 6-7-nerved, cordate to almost truncate at the 
base, petioled, floral leaves sessile, internodes very long; pedicels 
stout, shorter than the corolla; calyx broadly campanulate, teeth 
short, broad, acute, the upper longer; corolla 3-4.6 cm. long, 
tube short, throat ventricose, dotted with red on the lower side; 
style minutely pubescent. 

Distribution: wet places in Washington and Oregon. 
Specimens examined: 

Washington: Mt. Tacoma, without date, Flett 9 (Cornell); near 
Montesano, Chehalis Co., 200 ft. alt., 2 July, 1898, Heller & 

1 Mimultts gttttatus DC. var. deconu Grant, var. nov., perennis altus; foliis late* 
ovatis, acutis, craaae et dupliciter dentatis, petiolo brevi; pedunculu robuatia corolla 
brevioribus; corolla 3-4.5 cm. longa.— Collected in the vicinity of Oregon City, 
Oregon, June 11, 1906, M. W. Lyon, Jr. 59 (Mo. Bot. Gard. Herb., no. 866366, tvpb). 
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Heller 4006 (R. Mt. and Pomona) ; in Moss Creek near Cheno- 
with, Skamania Co., 8 July, 12 Aug., 1896, Suksdorf S774 (M) ; 
Skokomish Valley, Mason Co., 11 June, 1892, Henderson (M). 
Or^on; along a mountain stream, Portland, 3 July, 1903, Lunell 
(R. Mt.); wet meadow, vicinity of Oregon City, 11 June, 1906, 
Lyon 69 (M, type) ; swampy ground, Calapooya Valley, 3500 
ft. alt., 17 July, 1899, Barber (R. Mt.); Oregon, June, 1881, 
Dickson 6S96 (M); Oregon, 1871, E. Hall S74 (M and G). 

14e. Var. arvensis (Greene) Grant, comb. nov. PI. 10, figs. 7-9. 
M. arvensis Greene, Pittonia 1 : 37. 1887 ; Manual Bay Region, 
277. 1894. 

M. iKmgsdorfii var. arvensis Jepson, FI. W. Mid. Calif. 407. 
1901, and ed. 2, 379.. 1911. 

M. imrmoraius Greene in Erythea 3; 73. 1895. 

Annual, stem and branches nearly glabrous, intemodes elon- 
gated; lower leaves rounded-ovate or oblong, long-petioled, more 
or less lyrate, floral leaves sessile, usually villous on the lower 
surface; upper calyx-tooth not markedly longer than the others, 
giving a short stubby, almost truncate appearance when mature; 
calyx slightly constricted at the throat, the teeth rarely folded 
over each other; corolla 1-3 cm. long. 

Distribution: wet places in the foothills and valleys of central 
California. 

Specimens examined: 

California: Ukiah Valley, 2 June, 1921, Jepson 9285 (Calif.); in 
rich moist loam, valley west of Leesville, Colusa Co., 10 May, 
1919, Heller (M); between Shingle Springs and El Dorado, 
Eldorado Co., 7 April, 1911, HeUer 12299 (Cornell and M); 
New York F^s, Amador Co., April, 1895, Hansen 1048 (M); 
Agricultural Station, Amador Co., May, 1892, Hansen 1287 
(M) ; on moist rocks, Knight’s Ferry, Stanislaus Co., 9 April, 
1895, Bancroft (Greene); Hog Ranch, Yosemite Park, 3 Aug., 
1911, Jepson 4628 (Calif.); Yosemite Valley near the Royal 
Arches, 28 June, 1919, Jepson 8370 (Calif.); near Comptche, 
Mendocino Co., 23-29 June, 1906, WaUter 347 (Pomona); 
near Windsor, Sonoma Co., 18 April, 1902, Heller & Brown 
5331 (Cornell and M) ; Santa Rosa Creek, east of Santa Rosa, 
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Sonoma Co., 11 June, 1902, Hdler 6687 (Cornell, M, and 
Pomona); Calistoga, 6 May, 1921, Jepaim 9171 (Calif.); trail 
to Caux’s Cabin, Hood’s Peak Eange, west of St. Helena, 
25 April, 1893, Jepson 11m (Calif.); hills east of St. Helena, 
23 April, 1915, Jepson 6838 and 68S8a (Cornell, M, and Calif.) ; 
Howell Mt., Napa River Basin, 8 May, 1893, Jepson 10m 
(Calif.); West Berkeley, 25 April, 1891, Jeps<m Im (CaUf.); 
Berkeley, May-Jime, 1906, Walker 440 (Pomona); San Mateo, 
21 AprU, 1894, Burnham (Cornell); Stanford University, 26 
April, 1902, Ahrams 8370 (M) ; summit of the first ridge west 
of Los Gatos, 9 May, 1904, Heller 7393 (M and R. Mt.) ; near 
Burke’s Ranch, Stanford University, 13 April, 1894, Burnham 
(Cornell and Pomona). 

In genaal, this variety can be distinguished by its short, some- 
what truncate mature cal 3 rx, its long-petioled, more or less lyrate 
lower leaves, and the sessile floral ones, which are white-villous 
below. The corolla, usually, is much smaller than in the species. 
The same characters will generally separate it from the var. 
depauperatus with which it might be confused. 

15. M. glaucescens Greene in Bull. Calif. Acad. Sci. 1: 113. 
1886; Gray, Syn. FI. N. Am. ed. 2, 2‘: Suppl. 448. 1886. 

Mostly glaWus and glaucous anniials; stem erect, .5-4 dm. 
high, simple or branched, terete, occasionally qiiadrangular above ; 
lower leaves bright green, roxmd-ovate or subcordate, 2-10 cm. 
long, 3-6-nerved from the base, coarsely and irregularly toothed, 
occasionally lobed at the base, petioles slender, as long as or 
much loiter than the blade, sometimes pubescent or villous, 
upper leaves few, sessile, orbicular, about as broad as long, 
becomii^ connate-perfoliate below the flowers, more or less 
conspicuoiisly glaucous, nearly entire or with small scattered 
teeth; pedicels commonly about as long as the matmre calyx, 
occasionally twice as long, stout, strongly recurved; calyx broadly 
campanulate, 1.1-1.3 cm. long, at mattirity 1.6-2 cm. longj 9-11 
mm. broad, teeth short, broadly triangular, blimt, the upper 
slightly longer, the lower folding over the lateral teeth and closing 
the orifice, densely villous with soft white hairs at the sinuses; 
cmrolla 2-3.5 cm. long, lower lip ^reading, bearded, more or less 
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spotted with red; style puberulent, slightly exserted; capsule 
oblong, short-stipitate, more than half as long as the calyx; 
seeds reticulate. 

Distribution: local in the foothills in Nevada Co., in Tehama 
Co., and in the northern part of Butte Co., California. 

Specimens examined: 

Calif omia: 8 miles south of Vina in wet sand, edge of Fine Creek, 
Tehama Co., 29 April, 1914, Heller llSJfi (Cornell, F, and 
Greene) ; Berry Canyon, near Clear Creek, Butte Co., 6 May, 
1902, HeUer & Brown 5461 (Cornell, F, M, R. Mt., and 
Pomona) ; Chico, Butte Co., March, 1899, Copeland (Stanford) ; 
Little Chico Creek, Butte Co., April, 1883, Austin SIS (Greene, 
Calif. Acad., type, and Calif.); Little Chico Canyon, Butte 
Co., 1896, Austin 159 (M); CMco, Butte Co., 15 May, 1903, 
Copeland S177, distributed as C. F. Baker S177 (M, F, R. Mt., 
and Pomona) ; Cafion of Big Chico Creek, Butte Co., 2 July, 
1914, Heller (M); Butte Co., June, 1889, Parry (M); low 
groimd, 12 miles north of Chico, 29 April, 1914, Heller llSJ^a 
(M); Chico Creek, April, 1885, Gray (G); Chico, June, 1890, 
Greene (Greene); Penn Valley, west of Grass Valley, Nevada 
Co., 24 May, 1919, Heller 1S191 (Cornell). 

M. glaucescens is unique in the genus by reason of its glaucous, 
connate-perfoliate upper leaves. 

16. M. nudatuB Cuiran ex Greene in Bull. Calif. Acad. Sci. 1 : 
114. 1885; Gray, Syn. FI. N. Am. ed. 2, 2‘: Suppl. 449. 1886. 

A nearly glabrous annual; stem terete, freely branched from 
the base, erect or ascending, 9-30 cm. high, branches mostly 
reddish-purple; leaves very few, scattered, long-petioled, narrowly 
spatulate to oblanceolate, 1-3 cm. long, 1-5 mm. broad, den- 
ticulate, the upper sessile and mostly linear; pedicels erect in 
flower, little longer than the corolla, becoming elongated in fruit, 
spreading or divaricate, rardy recurved; calyx ovate, cam- 
panulate, somewhat elliptical in fruit, 9-12 mm. long, almost 
glabrous, even at the sinuses, teeth nearly equal, obtuse, the 
lower folding over the lateral ones and nearly closing the orifice; 
corolla 1.5-2 cm. long, tube exserted, throat densely bearded and 
dotted with red below the lower lip; style puberulent, stigma-lips 



1934] 


GRANT — A MONOGRAPH OP THE GENUS MIMULU8 177 


unequal; capsule short-stipitate, compressed, elliptical, little 
shorter than the calyx; seeds oblong. 

Distribution: known only from Lake Co., California, where it 
grows in open gravelly places. 

Specimens examined: 

California: Kelsey Mt., Lake Co., June, 1884, Curran (G, ty'pe 
collection); Lake Co., May, 1890, K. Brandegee (G and U. S.); 
Bradford, Lake Co., May, 1890, K. Brandegee (Calif, and 
Pomona); valley of a tributary of Cache Creek, near Hough’s 
Springs, 10 May, 1919, Heller ISIJ^ (Cornell and M). 

17. M. nasutus Greene in Bull. Calif. Acad. Sci. 1 ; 112. 1885; 
Manual Bay Region, 277. 1894; Gray, Syn. FI. N. Am. ed. 2, 
2‘: Suppl. 449. 1886; Howell, FI. Northwest Am. 521. 1901; 
Eastwood, FI. South Fork King’s River, Sierra Club Publ. 27: 
65. 1902; Abrams, FI. Los Angeles, 366. 1904, and ed. 2, 337. 
1917; Henry, FI. Brit. Columbia, 269. 1915; Piper & Beattie, 
FI. Northwest Coast, 324. 1915; Rydb. FI. Rocky Mountains, 
778. 1917. PI. 10, fig. 1. 

M. luieue, in part, of many authors. 

M. Langsdorfii, in part, of many authors. 

M. luieue var. depauperatvs Gray in Bot. Calif. 1: 567. 1876, 
in part; Syn. FI. N. Am. 2‘; 277. 1878, and ed. 2, 1886. 

M. subreniformis Greene in Erythea 3: 67. 1895. 

M. glareosue Greene, Pittonia 2: 282. 1889; Manual Bay 
R^on, 277. 1894. 

M. Langsdorfii var. nasutus Jepson, FI. W. Mid. Calif. 407. 
1901, and ed. 2, 379. 1911. 

M. erosus Greene, Leafl. Bot. Obs. & Crit. 2: 4. 1909. 

Af. minusculus Greene, Leafl. Bot. Obs. & Crit. 2: 5. 1909. 
M. cordaius Greene, Leafl. Bot. Obs. & Crit. 2 : 5. 1909, 
Woot. & Standi. Contr. U. S. Nat. Herb. 19: 587. 1915. 

M. cttspidaius Greene, Leafl. Bot. Obs. & Crit. 2: 6. 1909. 

M. pid>erulus Gdgr. in Bull. Soc. Bot. Fr. 19: 219. 1919, 
not Greene. 

Af. Bakeri Gdgr. in Bull. Soc. Bot. Fr. 19: 219. 1919. 

Af. Parishii Gdgr. in Bull. Soc. Bot. Fr. 19: 219. 1919, not 
Greene. 
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Puberulent to nearly glabrous annuals, rarely pubescent; 
stem usually branched from the base, erect or ascending, .5-6 
dm. high, quadrangular, frequently winged, fistulous when grow- 
ing imder very favorable conditions; leaves 3-5-nerved, round- 
ovate or oblong, .5-11 cm. long, nearly as broad, irregularly and 
coarsely dentate or lobed, often with additional small lobes at the 
base of the blade, more or less tinged with red on the lower 
surface, lower leaves with long, broad, clasping petioles, the upper 
leaves sessile; inflorescence racemose, pedicels nearly glabrous, 
2-3 times as long as the mature calyx, erect, becoming strongly 
recurved in fruit; calyx appressed-puberulent, with short white 
hairs at the sinuses, frequently tinged with red, much inflated 
when mature, .6-1.8 cm. long, 3-11 mm. wide, teeth acute, the 
upper about 3 times as long as the others, the latter folding over 
and appearing as though truncate with a long index-finger point- 
ing outward; corolla varying greatly in size from .7 to 2.3 cm. 
long, the lower lip densely bearded, spreading and much longer 
than the upper lip, usually with a reddish-brown blotch below 
the middle lobe and numerous smaller dots down the throat; 
style puberulent, stigma-lips unequal; capsule shortHstipitate, 
oblong; seeds reticulate. 

Distribution: in moist places from the Rocky Mountain states 
and British Columbia, south to northern Mexico; especially 
abundant in the foothills of California. 

Specimens examined: 

Idaho: brook edges. Big Willow, Canyon Co., 3000 ft. alt., 1 
Jtme, 1910, Macbride 170 (M and R. Mt.); near Lewiston, 
Nez Perces Co., 1500-2000 ft. alt., 29 May, 1896, HdUr <fe 
HeUer S 14 S (Cornell and M); wet bank, Salmon, *23 June, 
1920, Pay son & Pay son 1764 (M). 

New Mexico: Van Patten’s, Organ Mts., Dona Ana Co., 14 May, 
1899, Wooton iS8, in part (U. S. and Greene). 

Arizona: Fort Lowell, 2400 ft. alt., 25 April, 1903, Thomber S79 
(M); banks of the Rillita, 9 April, 1881, Pringle (M). 

Nevada: Verdi, May, 1890, Sonne (M). 

British Columbia: Cadboro Bay, Victoria, 1 May, 1908, Macoun 
8766IB (Cornell); rocky cliffs, Victoria, 4 Aprfl, 1914, Henry 
(R. Mt.). 
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Washington: rocky springs, Columbia River, W. Klickitat Co., 
May, 1885, Suksd^ 79S (M); sandy ban^ of the Columbia 
River, W. Klickitat Co., 4 May, 1885, Suksdoif 476 (G); on 
bare wet rocks, Mt. Paddo, 5000-6000 ft. alt., 28 June, 1885, 
Svksdorf 4S0 (G); river bank, Bingen, W. Klickitat Co., 17 
April, 1905, SvJcsdorf 5016 (M); in rock crevices, Almata, 2 
May, 1897, Piper 2783 (G and Pomona); dense patches in 
springy places on cliffs, Wawawai, Whitman Co., May, 1897, 
Elmer 777 (M, R. Mt., and Pomona); Rock Lake, Whitman 
Co., 1800 ft. alt., 30 May, 1893, Sandberg & Leiberg 110 (M). 

Oregon: wet rocks, eastern Oregon, 15 June, 1897, Cuaick 1627 
(Cornell and M) ; Gibbon, Umatilla Co., 4 June, 1910, Heller 
10192 (Stanford). 

California: Marysville Buttes, Sutter Co., 8 April, 1914, Heller 
(M); South Butte, Sutter Co., 20 April, 1891, Jepson 19m 
(Calif.) ; Berry Canyon, near Clear Creek, Butte Co., 8 May, 
1902, Heller & Brown 5503 (G, Cornell, and M) ; near Redding, 
Shasta Co., 26 May, 1905, Heller 7858 (U. S. and M); near 
Vina, Tehama Co., 29 April, 1914, Heller 11339 (M); Alta, 
Placer Co., June, 1889, T. S. Brandegee (M) ; in cleft of rock. 
Damp Trail around Echo Lake, Eldorado Co., 13 June, 1920, 
Ottley 1180 (Wellesley, Cornell, and M); Little Chico Creek, 
1883, Austin (G); Webber Lake, 5 May, 1901, Kennedy & 
Doten 106 (R. Mt.); Lakeport, April, 1889, K. Brandegee (M); 
Hood’s Peak, Sonoma Co., June, 1893, Michener & Bioktti 
(Pomona); wash of the Napa River, between Napa and. 
Yountville, 6 May, 1921, OUley 1315 (Wellesley); Yovmtville, 
Napa Co., 6 May, 1921, Jepson 9168 and 9169 (Calif.) ; Knight’s 
Valley, Sonoma Co., 1877, Edwards (G, type collection); 
Calistoga, 6 May, 1921, Jepson 9172 and 9173 (Calif.); fields 
east of Santa Rosa, Sonoma Co., 16 April, 1902, HeUer & 
Brown 5306 (M); creek bed west of Calistoga, 1 May, 1893, 
Jepson 6m (Calif.); Weldon Cafion, Vaca Mts., 17 May, 1892, 
Jepson 66m (Calif.) ; Lake Co., 30 Aug., 1888, Greene (Greene) ; 
Mt. St. Helena, Napa Co., 20 April, 1903, C. F. Baker 2608 
(M, R. Mt., and Pomona); Napa Range, east of Calistoga, 
New Pope Vall^r Grade, 2 May, 1893, Jepson 7m (Calif.); 
Pope Valley Grade from Calistoga, 1 June, 1909, K. Brandegee 
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(M); Tocaloma, Marin Co., May, 1893, Michener & Bioletti 
(M); trail near Fairfax, Marin Co., 21 April, 1921, OtUey 
(Wellesley and Cornell); Ross Valley, Marin Co., 5 April, 
1892, Jepaon Sm (Calif.); San Rafael Creek, Marin Co., April, 
1885, Gray (G) ; above the Alma Soda Spring near the “French 
Settlement,” ^nta Clara Co., 14 June, 1904, Heller 7508 
(G, M, and R. Mt.) ; Smith Creek, at foot of Mt. Hamilton, 
Santa Clara Co., 30 May, 1907, Heller 8691 (M) ; Mt. Stanford, 
Nevada Co., July, 1890, Sonne 26S (M) ; Fisher Cabin, Amador 
or Calaveras Co., 1200 ft. alt., 13 May, 1896, Hansen ipiS 
(U. S.); Middle Fork, Amador Co., 1600 ft. alt., April, 1892, 
Hansen 1288 (M) ; New York Falls, Amador Co., April, 1895, 
Hansen 1049 (M); Middle Fork, Amador Co., 1500 ft. alt., 
April, 1893, Hansen 136 (M and Stanford) ; in serpentine rock 
crevices. Red Hills above Peoria Flat, Tuolmnne Co., 1600 ft. 
alt., 11-16 April, 1919, Ferris 1602 (Stanford); rock crevice. 
Spring Gulch above Bear Creek, Tuolumne Co., 1060 ft. alt., 
11-16 April, 1919, Ferris 1626 (Stanford); Phoenix Lake 
near Sonora, Tuolumne Co., 2000 ft. alt., 20 May, 1917, 
A. L. Grant 949 (Cornell, Phdl., M, U. S., and Calif.); along 
edges of small streams, Hetch-Hetchy Valley, Tuolumne Co., 
3660 ft. alt., 15 Jime, 1918, A. L. Grant 1266 and 1266 (Cornell, 
M, Calif., and Pomona); Hog Ranch, above Hetch-Hetchy 
Valley, 4700 ft. alt., 16 June, 1917, A. L. Grant 989 (Cornell 
and M); Yosemite Falls, 5300 ft. alt., 25 June, 1911, Jepson 
42740’ (Calif.); Yosemite, July, 1902, Bacon (Stanford); edge 
of stream, above PoUasky, Madera Co., 12 April, 1906, Heller 
8168 (M); along edges of small streams, Himtington Lake, 
Fresno Co., 7000 ft. alt., 25 June, 1917, A. L. Grant 1006 
(Cornell, M, Ore., and Calif.); Himtington Lake, Fresno Co., 
^ July, 1917, A. L. Grant 113$ (U. S., Phil., and Pomona); 
near Mineral King, 4 Aug., 1891, CoviUe & Funston 1467 
(Cornell) ; Santa Barbara, May, 1902, Elmer 3821 (M) ; along 
creeks in cafions. Sierra Santa Monica, June, 1891, Hosse (M) ; 
Little Santa Anita Cafion, Los Angeles Co., 1 July, 1902, 
Abrams 2612 (M) ; abundant in a mossy seep, small gulch above 
Canyon Station, San Antonio Mts., 3000 ft. alt., 17 May, 1920,7. 
M. J ohn^on 2807 (M and Pomona) ; San Jacinto River Canyon, 
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30 May, 1917, Jenkins <fe Street (Pomona) ; around small spring, 
vicinity of Bonanza King Mine, east slope of Providence Mts., 
Mohave Desert, 21-24 May, 1920, Mum, Johnston <fc Harwood 
4081 in part (M and Pomona); Milliards Cafion, San Gabriel 
Mts., 2500 ft. alt., 19 May, 1918, Pierson 197 (Calif.); Reche 
Cafion, near San Bernardino, 20 May, 1894, Parish (Calif.); 
southern slope of the San Bernardino Mts., 3500 ft. alt., 29 
May, 1906, Parish 6764 (R- Mt.) ; wet sand in wash. Upland, 
San Bernardino Co., 4 May, 1917, Parish 11170 (M); Cascade 
Cafion, San Antonio Mts., 4250 ft. alt., 23 June, 1918, 7. M. 
Johnston (Pomona); edge of small stream, Devil’s Canyon, 
1500 ft. alt., 10 May, 1919, Mum 8780 (Pomona); Harvey’s 
Ranch, near El Nido, San Diego Co., 20 May, 1903, Abrams 
3688 (M); stream-sides and canyons. La Jolla, 1 June, 1914, 
Clements & Clements 126 (M). 

Mexico: 

Chihuahua: springy places. Sierra Madre, 29 Sept., 1887, Pringle 
1847 (U. S.). 

Lower California: near San Rafael, northern Lower California, 
11 July, 1885, OrcuU 1304 (M); All Saints Bay, April, 1885, 
Greene (G); Santa Agneda, 1890, Edw. Palmer 288 (IJ. S.); 
Lower CaUfomia, 4-6 March, 1890, Edw. Palmer 283 (U. S.). 
This species exhibits wide variation in the size of the plant, 
the length of the flowers, and of the leaves. This is due, appar- 
ently, to a response to environmental conditions, moisture being 
the main factor concerned. The following specimens are note- 
worthy in showing strongly geniculate stems and mostly thinner 
leaves: Heller & Brown 6608, Ferris 1602 and 1626, and Heller 
7608. They merge into the typical condition, sometimes in the 
same collection, so that it does not seem desirable to consider them 
as varieties. Suksdoif 480 from Washington and WooUm 28 from 
New Mexico are glabrous plants, having nearly orbicular leaves 
and an almost entire margin. 

17 a. Var. insignis (Greene) Grant, comb. nov. 

M. guUatus var. insignis Greene, Manual Bay Region, 277. 
1894. 

M. Langsdorfii var. insignis Greene in Jour. Bot. 33: 7. 1895; 
Jepson, FI. W. Mid. Calif. 407. 1901, and ed. 2, 379. 1911. 
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Stems erect, intemodes elongated; leaves few, rounded, ovate, 
coarsely dentate, sometimes with small lobes at the base; ca^ 
tinged and spotted with red, upper tooth usually shorter than in 
the species; corolla 2.5-4.5 cm. long, throat abruptly expanded 
and very wide. 

Distribution: central valley region in California. 

Specimens examined: 

Caltfomia: wet meadow between Mud Flat and Bennett Spring, 
Glenn Co., 27 April, 1916, Heller 123Ji4 (Cornell and M); 
Adobe Cahon, Sonoma Co., April, 1893, BioleUi (M and R. 
Mt.); Adobe Cahon, April, 1893, Michener & Bioletti (M); 
near Sonoma, Sonoma Co., 23 April, 1902, HeUer <fe Brown 
6349 (Cornell, M, and Pomona); low meadows. La Lomita, 
Napa River Basin, 26 April, 1893, Jepeon 8m (Calif., ‘Hhe 
exact type” according to Jepson, and R. Mt.); near Sonoma, 
18 April, 1862, Brewer 974 (G and U. S.). 

A strikingly beautiful plant, merging into the species through 
such specimens as C. F. Baker 3608 from Mt. St. Helena. 

17b. Var. micranthus (Heller) Grant, comb. nov. 

M. micranthus Heller in Muhlenbergia 8 : 132. 1912. 

Stems glabrous, weak, 3-6 dm. long; lower leaves long-petioled, 
lyrate, 6-8 cm. long, upper leaves thin, sessile, broadly orbicular, 
floral leaves densely white- villous on the lower surface; flowers in 
a short raceme, pedicels usually more than twice as long as the 
calyx, slender; calyx puberulent, more or less tinged and spotted 
with red, 8-11 mm. long in fruit, upper tooth not always 3 times 
as long as the others, throat sometimes slightly constricted; 
corolla 8-13 mm. long, less than twice the length of the calyx. 

Distribution: wet places in Nevada and central California. 
Rarely collected. 

Specimens examined: 

Nevada: by a spring, Jarbridge, 6 July, 1912, Nelson <& MatMde 
1969 (M and R. Mt.). 

California: Metcalf’s Ranch, northeast base of Mt. Eddy, 3800 
ft. alt., 20 June, 1919, HeUer 13266 (M and Cornell) ; Alton, 
Humboldt Co., 9 June, 1912, Tracy 3688 (M and R. Mt.); 
Yountville, Napa River Basin, 26 April, 1893, Jepson 12m 
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(Calif.); Twenty-seven Mile Drive near Congress Springs, 
Santa Clara Co., 13 May, 1904, HeUer 7410 (M and R. Mt., 
type coU^cHon) ; foothills west of Los Gatos, Santa Clara Co., 
700 ft. alt., 30 April, 1908, HeUer 89S6 (M and Stanford); 
foothills near Stanford University, 2 May, 1902, C. F. Baker 
881 (Pomona). 

18. M. kciniatus Gray in Proc. Am. Acad. 11; 98. 1876; 
Bot. Calif. 1 : 567. 1876; Syn. FI. N. Am. 2»; 277. 1878, ed. 2, 
and Suppl. 449. 1886; Greene in Bull. Calif. Acad. Sci. 1 : 114. 
1885; Hall, Yosemite FI. 221. 1912. 

Af. Eieenii Kell, in Proc. Calif. Acad. Sci. 7: 89. 1877. 

A nearly glabrous annual; stem erect or ascending, freely 
branched from the base, 3-35 cm. high, terete or somewhat 
quadrangular, often tinged with red; leaves few, 1-5 cm. long, 
mostly long-petioled, 1-nerved, varioiisly cut, lobed or pinnately- 
parted, the apex obtuse, basal leaves generally numerous and in a 
rosette; pedicels slender, longer than the leaves, glandular- 
puberulent at the base, erect in flower, becoming recurved when 
mature, the fruiting calyx often standing at right angles to the 
pedicels and about half their length; calyx oblong, .5-1.5 cm. 
long, more or less spotted with reddish-piuple, the angles tinged 
with the same color, villous with shaggy white hairs below the 
sinuses, teeth triangular-acute, the upper one little over twice 
the length of the others; corolla .7-1.8 cm. long, usually with a 
single large reddish-brown spot on the middle lobe of the lower 
lip, sometimes with smaller dots below; stigma-lips unequal, 
style puberulent; capsule short-stipitate, oblong. 

Distribution: in more or less open moist patches in granite sand 
or in rocky places. Collected only in the Sierra Nevada Moun- 
tains from Tuolumne Co. to Fresno Co., California. 

Specimens examined: 

California: in damp rocky places. Strawberry Lake, Tuolumne 
Co., 10 June, 1917, A. L. Grant 951 (G, U. S., Cornell, Ore., 
Stanford, and Pomona); in damp granite sand. Hog Ranch, 
above Hetch-Hetchy Valley, Tuolumne Co., 4700 ft. alt., 16 
June, 1917, A. L. Grant 997 (N. Y., Phil., Cornell, M, R. Mt., 
C^. Acad., and Calif.); in damp granite sand. Hog Ranch, 
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Tuolumne Co., 4700 ft. alt., 14 June, 1917, A. L. Grant 98S 
(G, Cornell, M, Ore., and Calif.) ; on a branch of the Merced at 
Clark’s (now Wawona) , 1872, Sullivan & Gray (G, type) ; Merced 
River, 4 miles below Yosemite, Aug., 1883, Meehan (G and 
M); Yosemite Falls, 5300 ft. alt., 25 Jime, 1911, Jepaon 
(Calif.); Cloud’s Rest, Yosemite, 1883, Curran (G); foot of 
Yosemite Falls, 22 June, 1911, Abrams 4485 (Stanford); Pine 
Ridge, Fresno Co., 5300 ft. alt., 15-25 June, 1900, Hall & 
Chandler 12S (M and Stanford); river bed of the Marble Fork, 
Sequoia Park, about 5500 ft. alt., 24 June, 1900, Jepson 658 
(Calif.); no data, Eisen (Calif. Acad.). 

The irregularly lobed leaves of M. Xadniatus readily separate 
it from the other . species in this section. Depauperate forms 
sometimes show little lobing of the leaves and may cause such 
plants to be confused with M. nasutus. 

19. M. Whipplei Grants 

A small more or less glandular-villous aimual, much branched 
from the base; branches numerous, simple, 10-15 cm. high; leaves 
broadly ovate, acute, coarsely dentate, 3-5-nerved from the base, 
lower leaves petioled, 1.5-3 cm. long, .6-1.5 cm. wide; pedicels 
slender, at least twice as long as the leaves; calyx campanulate, 
6-7 mm. long, slightly inflated in fruit, teeth broadly triangular- 
acute, imequal, the upper scarcely twice the length of the others, 
villous at the sinuses, often spotted with red; corolla campanulate, 
1. 8-2.2 cm. long, yellow, tube exserted, throat short, expanding 
abruptly at the wide limb, 1.5-2 cm. broad, lobes imequal, broad, 
rounded, the lower lip exceeding the upper; stamens included, 
filaments minutely puberulent, anthers glabrous, anther-cells 
coherent nearly half their length; style glabrous; stigma-lips 
unequal; capsule about one-half as long as the calyx-tube, sub- 
globose, compressed, stipitate by a broad base; seeds oblong, 
papillate. 

^ Mimultit Wliipplei Grant, sp. nov., annuus, ad basim mult(HramoBUB; ramis 
simpUcibus, 10-15 cm. altis; foliia late ovatia, acutis, groese dentatis; oalyce 6-7 
mm. longo, dente supremo alteris valde duplo longiore; corolla 1.8-2.2 cm. longa, 
flava, limbo, 1.5-2 cm. lato; capeula subgloboea, atipitata. — Collected on hillaides 
and rocky places, Murphy’s, Calaveras Co., 14 May, 1854, Bigehw (Gray Herb., 
TTPB, and U. 8. Nat. Heib.). 
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Distribution: known only from the type locality. 

Specimens examined: 

California: hillsides and rocky places, Murphy’s, Calaveras Co., 

14 May, 1864, Bigelow (G, type, and U. S.). 

20. M. pallens Greene, Lead. Bot. Obs. & Crit. 2: 4. 1909. 

A small glabrous annual; stem 2-8 cm. long, slender, freely 
branched, intemodes elongated; leaves pale-green, few, broadly 
obovate, spatulate or suborbicular, 4-14 mm. long, thin, nearly 
entire or sparingly and irregularly dentate, the lower with winged 
petioles, upper sessile; flowers in a short loose raceme or terminal, 
pedicels mostly three or more times the length of the corolla, 
almost filiform; mature calsoc usually 3-toothed, oval, 4-8 mm. 
long, teeth broadly triangular, obtuse, the two lower occasionally 
cleft at the apex, and folded toward the very large upper one, 
nearly closing the orifice, sinuses broad; corolla funnelform, .8-1.5 
cm. long, tube slender, exserted, lobes rounded, unequal; style 
glabrous, scarcely longer than the mature calyx, stigma-lips 
nearly elliptical, unequal; capsule oblong, acute, about one- 
third the length of the calyx, short-stipitate; seeds oblong, 
longitudinally wrinkled. 

Distribution: wet places in northern Mexico. 

Specimens examined: 

Chihuahua: springy places. Sierra Madre, 29 Sept., 1887, Pringle 

1347 (Phil.) ; near Colonia Garcia in the Sierra Madre, 7400 ft. 

alt., 12 Sept., 1899, Toxvnsend & Barber 334 (M and Phil.). 
Durango: Santiago Papasquiaro, April and August, 1896, Edw. 

Palmer 55 (U. S., type, and M) ; San Ramon, 21 April-18 May, 

1906, Edw. Palmer 87 (M and Phil.). 

21. M. dentilobus Rob. & Fern, in Proc. Am. Acad. 30: 120. 
1895; Conzatti & Smith, FI. Sin. Mex. 117. 1897. 

M. parvulus Woot. & Standi. Contr. U. S. Nat. Herb. 16: 171. 
1913; 19: 687. 1916. 

Low creeping plants, rooting from the nodes and forming dense 
mats; stems 3-6 cm. high, slender, terete, nearly glabrous or 
sparsely pubescent; leaves broadly ovate or suborbicular, 2-7 
mm. long, 2-6 mm. wide, dentate, crenate or nearly entire, mostly 
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with winged petioles, shorter than the blade, more or less covered 
with stiff white hairs; flowers few, axillary or terminal, pedicels 
pubescent, slender, almost filiform, much exceeding the leaves; 
mature calyx turbinate, 5-7 mm. long, sparsely pubescent, rarely 
glabrous, teeth triangular-acute, the lower and upper teeth 
longer than the lateral ones, folding over and nearly closing the 
orifice; corolla 9-13 mm. long, throat spotted with red below 
the lower lip, lobes erose or somewhat laciniate; style puberulent 
or glabrous; capsule oblong, less than half the length of the cal}^, 
compressed, not stipitate; seeds brownish, oval, sometimes 3- 
sided, longitudinally striate and often bearing stiff scattered hairs. 

Distribution: in wet places in southwestern New Mexico, and 
in northern Sonora and Lower California. Earely collected. 

Specimens examined: 

New Mexico: Rocky Canyon, Grant Co., 29 Aug., 1911, Hohinger 

(M); Rocky Canyon, 9 Aug., 1911, Hohinger (U. S.). 

Mexico: 

Sonora: Nacori, 3750 ft. alt., 4 Dec., 1890, Hartman Z88 (G, 

TfpE); Bavispe River, 23 Dec., 1890, Lloyd J^Ifi (G and Calif.). 
Lower California: Puerto Escondido in Sierra Giganta, back of 

Bay, about 1700 ft. alt., 14 Jtme, 1921, /. Af. Johnston J^llS 

(Calif. Acad.). 

A curious Mimulus, unlike the other species because of its 
hairy leaves, the shape of the mature calyx, the erose or laciniately 
lobed corolla, and the seeds. 

22. M. crinitus Grant, nom. nov. 

M. acutidens Reiche, FI. Chile 6‘: 63. 1911, not Greene. 

Plants hairy; stems weak, diffuse; leaves ovate, acute, 6-7 cm. 
long, thin, short-petioled; pedicels shorter than the leaves; calyx 
cylindrical, 1-1.5 cm. long, teeth linear, subulate, the upper tooth 
larger; corolla 2-2.4 cm. long, yellow; capsule unknown. 

Distribution: swamps in the Province of Valdivia, Chile. 

Specimens of this species have not been seen by the writer, 
and the above diagnosis is compiled from the original description. 

23. M. depressus Phil. FI. Atac. 45. 1860; Reiche, FI. Chile 
6>:62. 1911. 
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A low glabrous perennial; stems short; leaves in a basal rosette, 
crowded, ovate, i^ort-petioled, 3-4 cm. long, 2-2.5 cm. broad, 
serratOKlentate, dioiirpetioled, blade with a transverse dark 
bar; flowers subsessile, crowded at the apex of the ston; calyx 
4-5 mm. long; corolla 1.4-1.5 cm. long, not spotted. 

Distribution: in swamps in the high mountains in Atacama and 
Coquimbo, Chile. 

23a. Var. nanus (Phil.) Reiche, FI. Chile 6>: 62. 1911. 

M. nanua Phil. FI. Atac. 45. 1860, not Hook. & Am. 

Plants small; stems scarcely 2.5 cm. high, mostly 1-flowered; 
leaves ovate, 5 mm. long, entire, short-petioled; corolla 6 mm. 
long. 

Distribution: in wet places in the Sandon Valley in the desert 
of Atacama, Chile. 

These plants are known to the writer only from the descriptions 
cited above. The variety was originally described from five 
plants collected by a spring in the Sandon Vall^, Chile. It may 
be a depauperate form of the species or examination of authentic 
material may show it to be specifically distinct. 

24. M. pilosiuscalas HBK. Nov. Gen. & Sp. 2 : 370. 1817; 
Benth. in DC. Prodr. 10 : 371. 1846; McCloskie in Princeton 
Patagonia Exp. 8*: 721. 1903-1006. 

M. sylvaUcfua Phil, in Linnaea 30: 197. 1859-60; Reiche, FI. 
ChUe6>:62. 1911. 

A low pubescent perennial with stems .5-1.5 cm. long, pro- 
cumbent or creeping, fredy branched; leaves numerous, mostly 
crowded, the lower short-petiolate, broadly ovate or oblong- 
ovate, 1.6-1.8 cm. long, 6-12 mm. wide, acute or obtuse, ir^ 
regularly dmitate, pale green, the upper sessile or short-petioled; 
flowers axillary, numerous, pedicels slender, mostly shorter than 
the leaves; calyx 5-6 mm. long, inflated and oval when mature, 
6-8 mm. long, the throat sli^tly constricted, teeth spreading, 
broadly triangular-acute, the upper longer and much broader; 
corolla 1-1.4 cm. long; capsule oblong, almost as long as the calyx- 
tube, not sripitate; seeds smooth, oval, nearly as broad as long. 

Distribution: Peru, Chile, and Argentine Republic. 
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Specimens examined: 

Chile: Quillota, without date or collector (G). 

Argentine Republic : General Roca and vicinity, Rio Negro Valley, 

750-1100 ft. alt., 19 Jan., 1915, Fischer me (U. S., ComeU, 

and M). 

This plant is closely related to M. glabratua and may be only 
a pubescent, short-pedicelled form of that species. 

25. M. glabratus HBK. Nov. Gen. & Sp. 2 : 370. 1817; 
Benth. Scroph. Ind. 28. 1835; DC. Prodr. 10: 371. 1846; Gray 
in Bot. Mex. Bound. 116. 1859; Syn. FI. N. Am. ed. 2, 2‘: 
Suppl. 447. 1886; Conzatti & Smith, FI. Sin. Mex. 117. 1897. 

M. andicolus HBK. Nov. Gen. «& Sp. 2; 370. 1817. 

M. Jamesii var. texensis Gray, Syn. FI. N. Am. 2‘ : 277. 1878, 
and ed. 2, 1886; Greene in Bull. Calif. Acad. Sci. 1: 118. 1885. 

M. tenet Phil, in Anal. Mus. Nac. Chile 1 : 70. 1891 ; Reiche, 
FI. Chile 6*: 64. 1911. 

A low perennial, glabrous or nearly so, aquatic or semi- 
aquatic, stoloniferous or with creeping stems which root freely at 
the lower nodes; stems usually numerous, hollow, weak, 1-4 cm. 
long; leaves broadly ovate, 1.5-5 cm. long, .8-3 cm. broad, 
irregularly dentate, sometimes shallowly lobed at the base, 3-5- 
nerved, basal leaves cimeate, subcordate or with margined 
petioles, these usually shorter than the blade, upper leaves 
subcordate, sessile; flowers axillary, chiefly along the upper parts 
of the stem, pedicels slender, nearly filiform in some specimens, 
longer or shorter than the leaves; calyx campanulate, often spotted 
or tinged with red, 5-8 mm. long, broadly oval in fruit, 1-1.2 
cm. long, teeth broad, spreading, very short, the upper tooth 2 or 
more times longer than the others, all broadly rounded, some- 
times mucronate, the apex appearing acute only when folded, 
throat little, if at all, constricted; corolla tubular, .7-1.5 cm. long, 
tube slender, lower lip heavily bearded, middle lobe much longer 
than the lateral ones; style glabrous; capsule oblong, rounded, 
constricted at the base, not stipitate, shorter than the calyx- 
tube; seeds oval, longitudinally striate. 

Distribution: in shallow water or muddy places; the stems 
floating or creeping and more or less procumbent. Oklahoma to 
BoUvia. 
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Specimens examined: 

Oklahoma: in shallow running water, Thackerville, Love Co., 15 
April, 1913, Stevens 6$ (M). 

Texas: New Braunfels, Aug., 1861, Undhdmer 717 (M); along 
the streams, San Saba, April, 1882, Reverchon is\l (M and 
Stanford); rocky pool margins. Spring Creek, San Saba Co., 
4 May, 1917, E. J. Palmer 1179S (M); Austin, April, 1848, 
Wright (G); river bank, Austin, 13 May, 1872, E. Hall 410 
(M) ; Limpia Caflon, western Texas, 25 April, 1902, Tracy & 
Earle SW (Cornell and M). 

New Mexico: copper mines, 1861-52, Wright 1482 (G and M). 

Mexico: 

Coahuila: Saltillo, 1898, Edw. Palmer 124 (M). 

Sonora: Sonora, 1890, Lloyd 488 (G). 

Durango: in wet places, Nombre de Dios, near the city of Duran- 
go, April, 1896, Edw. Palmer 104 (G M); common in 
water and wet places near the city of Durango, June, 1896, 
Edw. Palmer 164 (G and M). 

San Luis Potosi: Alvarez, 28 Sept.-3 Oct., 1902, Edw. Palme 
179 (M). 

Mexico: Ixtaccihuatl, 10000-11000 ft. alt., March-July, 1903, 
Purpus 827 (M and Pomona); about Mexico, Berlandier 781 
(M). 

Hidalgo: by brooks, barranca below Trinidad Iron Works, 6500 
ft. alt., 22 Aug., 1904, Pringle 18149 (G, U. S., and Cornell). 

Michoacan: on rocks of aqueduct near Chapultepec, 16 April, 
1849, J. Gregg (M). 

Puebla: Route de Chohila, A/icinity of Puebla, about 7300 ft. 
alt., 14 March, 1907, Bra. Arsine (M). 

Oaxaca: Sierra de San Felipe, 10000 ft. alt.. Sept., 1894, C. L. 
Smith 406a (M). 

Chiapas: Chiapas, 1864-70, Ghiesbreght 682 (M). 

Central America: 

Guatemala: Duefias, Dept. Zacatepequez, 6000 ft. alt., April, 
1890, J. D. Smith 2127 (G and U. S.). 

South America: 

Colombia: ditch in field, Rio San Cristobal, near Bogota, 20-26 
Sept., 1917, Pennell 2194 (M) ; in ditch, San Cristobal, Bogota, 
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about 8500 ft. alt., 30 S^t., 1917, Pennell ££79 (M) ; sprin^ead 
in meadow, Zipaquira, Cundinamarca, 20-24 Oct., 1917, 
PenneU£6SS (M). 

Ecuador: Quitensian Andes, 1855, Couthouy (G); in the Andes 
Mts., 1857-59, Spruce 5168 (G). 

Bolivia: vicinity of Cochabamba, 1891, Britton & Bushy 1014 
(M); Bermejo, 16 Nov., 1903, Fiehrig £077 (G). 

Argentine Republic: common in creeks, Andalgalia, 11 Sept., 
1915, Jhrgensen 980 (M); Cordillera del Chubut, Corcobado 
River, Feb., 1903, lUin 166 (Calif.); La Cienaga, Sierra de 
Tucaman, 17 Nov., 1874, Hieronymus & Lorentz 719 (U. S.). 
While M. ghbralua is closely allied to M. guttatus, it can readily 
be distinguished from that species by the shape of the mature 
calyx. This is broadly campanulate and the teeth do not fold 
over, closing the orifice. All of the teeth, except the upper one, 
are very short, sometimes hardly more than mucronate, giving 
a characteristic short stubby appearance to the fruiting parts. 
Variations occur, however, and in some specimens we find good- 
sized blunt teeth, all shorter than the upper one. Ordinarily, 
the plants are glabrous, but numerous specimens show a well- 
developed pubescence at the nodes, on the upper part of the 
stem and on the pedicels. This species and its varieties form the 
most widely distributed group in the genus, occurring from 
southern Canada, through Mexico and Central America to Rio 
Negro in Argentine Republic. 

25a. Var. Fremontii (Benth.) Grant, comb. nov. 

M. Jameeii var. Fremontii Benth. in DC. Prodr. 10 : 371. 1846. 
M. Oeyeri Torr. in Nicoll. Rept. Miss. 157. 1843; Nelson in 
Coulter & Nelson, Manual Cent. Rocky Mountains, 454. 1909; 
Woot. & Standi. Contr. U. S. Nat. Herb. 19: 587. 1915; Rydb. 
FI. Rocky Mountains, 779. 1917 ; Britton & Brown, 111. II. ed. 2, 
3:191, fig. S778. 1913. 

Af. Jameeii Torr. & Gray in Benth. DC. Prodr. 10: 371. 1846; 
Gray, Syn. FI. N. Am. 2* : 276. 1878, and ed. 2, 1886; Greene in 
BulL Calif. Acad. Sci. 1: 118. 1885; Britton & Brown, 111. FI. 
3: 158, jig. 8£68. 1896; Britton, Manual, 828. 1901, and ed. 2, 
1905; Conzatti & Smith, FI. Sin. Mex. 117. 1897. Small, FI. 
Southeastern U. S. 1063. 1903. 
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M. reniformia Engelm. ex Benth. in DC. Prodr. 10 : 371. 1846. 
Af. madrensia Seem, in Bot. H^Id, 322, pi. 68. 1862-57. 

M. glaibratua var. Jameaii Gray, Syn. FI. N. Am. ed. 2, 2‘! 
Suppl. 447. 1886; Robinson & Femald in Gray, Man ua l , ed. 7, 
723. 1908. 

M. inamomua Greene, Pittonia 5; 137. 1903. 

Leaves mostly suborbicular, oval with a rounded apex and sub- 
cordate bdle or occasionally nearly reniform, margin entire, 
undulate, denticulate or irr^larly and sparsely dentate; pedi- 
cels and calyx oft^ pubescent. 

Distribution: common in shallow water or in muddy places, 
through central North America from Manitoba to Mexico, west 
to Montana, Nevada and Arizona; apparently a calcophile. 
Specimens examined: 

Manitoba: river bank, growing in running water, Aweme, 5 Aug., 
1905, Criddle (M). 

Michigan: in water at outlet of spring. Black Lake, Cheboygan, 
20 Aug., 1890, Kofoid (M) ; aquatic herb in Carp Creek, near 
Douglas Lake, Cheboygan Co., 21 July, 1917, Gatea & Gatea 
10618 (M). 

Wisconsin: Delavan Lake, Walworth Co., 14 June, 1896, Skeela 
(Cornell); St. Croix Falls, Polk Co., 7 Aug., 1900, C. F. Baker 
(Pomona). 

Illinois: Peoria, 1859, Brendel (M). 

Minnesota: Minnehaha Falls, 12 Aug., 1886, Wialieenm 561 (M) ; 
Minneapolis, 17 Aug., 1873, Herrick SS (M); Cannon Falls, 
July, 1891, Sandberg S76 (Stanford). 

Iowa: limestone springs, Clinton Co., 1 July, 1878, Butler 24 
(M) ; in clear running water near the Missouri River, 27 May, 
192 b, Jamea (N. Y.). 

Missouri: Springfield, 5 May, 1888, Blankinahip (M); in springs, 
Barry Co., 15 Aug., 1896, Blankinahip (R. Mt.); wet limestone 
ledges about spring, bluffs of Mississippi River near Ste. 
Genevieve, 25 June, 1920, E. J. Palmer 180S5 (M). 

North Dakota: in mud and water, Kathryn, 18 July, 1912, 
Bergman 2290 (M); in springs at end of Lake, Stiunp Lake 
Springs, 25 July, 1911, Tufte 227 (R. Mt.); Devil’s Lake, 
Nicollet’s Northwestern Exp., 1 Aug., 1839, Geyer 119 (N. Y. 
and M). 
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South Dakota: banks of stream in Rapid Creek Canyon, Rapid 
City, 10 Aug., 1891, T. A. WiUiams (M); Big Stone Lake, 
Aug., 1892, T. A. Williams (M). 

Nebraska: wet places, Jim Creek, Hot Creek Basin, 4500 ft. alt., 
24 June, 1890, T, A. Williams (M); in streams and brooks, 
Halsey, 10 June, 1903, MeU & Knopf (M) ; Thedford, 7 Aug., 
1889, Webber (M); Franklin, 2000 ft. alt., 17 May, 1893, 
Layboum 16 (M); Chelsea, Holt Co., 4 Aug., 1893, ClemerUs 
2969 (Cornell). 

Kansas: bogs, Riley Co., 21 May, 1895, Norton S79 (M and R. 
Mt.); Arlington, 31 July, 1899, White 81 (M); St. George, 30 
May, 1892, Hitchcock (M); Manhattan, Riley Co., 10 May, 
1894, Kellerman (M). 

Oklahoma: Garfield Co., 27 June, 1900, White 149 (M) ; in shallow 
pond, near Doby Springs, Harper Co., 5 May, 1913, Stevens S18 
(M) ; in edge of creek near Knowles, Beaver Co., 5 May, 1913, 
Stevens SSO (M); in edge of spring, near Cleo, Major Co., 
8 June, 1913, Stevens 782 (M); in edge of small creek, near 
Alva, Woods Co., 16 April, 1914, Stevens SOW (M); Woods 
Co., 28 Jime, 1900, White 6 (M and R. Mt.). 

Texas: seepy loam slope, Austin, 15-16 May, 1920, Pennell 
10444 (M); base of Glouse Mt., May, 1884, Reverchon (M); 
abundant in sprii^ water, Pinto Canyon, near Rindosa, 
13 April, 1919, Hansen 690 (M). 

Montana: Missoula, 10 Sept., 1898, Griffith (M). 

Wyoming: P. F. Ranch, Pratt, Converse Co., 25 Aug., 1901, 
H. B. Baker SO (M); in a spring pool, Platt River, Natrona 
Co., 27 June, 1901, Goodding ISO (Cornell, M, R. Mt., Stan- 
ford, and Pomona) ; in margin of stream, Wendover, 22 Aug., 
1910, Nelson 9646 (M and R. Mt.) ; Whalen Cafion, 19 July, 
1894, Nelson 64S (Cornell, M, and R. Mt.) ; in a spring bog. 
Badger, Laramie Co., 1 July, 1901, Nelson 8S44 (Cornell, 
M, and R. Mt.). 

Colorado: Pole Creek to South Platt, Lieut. Bryan’s Eiq)., 1856, 
Engelmann (G and M) ; Rocky Mt. Flora, 1862, HaU & Har- 
bour S99 (Cornell and M); New Windsor, Wdd Co., 26 Aug., 
1902, Osterhout 2716 (R. Mt. and Pomona); along the Platt 
River, Denver, 12 June, 1878, Jones 212 (M); wet springy 
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places near Riverude, Denver Co., 15 July, 1915, Mum 1S7 
(Cornell); swamp near Greeley, 28 June, 1907, E. L. Johmon 
ISO (M) ; swampy creek banks, Paradox, Montrose Co., 5400 ft. 
alt., 19 June, 1912, Walker 118 (R. Mt.); Cuchara Valley near 
La Veta, 17 May, 1900, Rydberg <fe Vredand 6669 (R. Mt.); 
Wray Y\una Co., 23 June, 1915, Oeierhout 6S68 (R. Mt.). 
Utah: in a swamp near Utah Lake, 18 Sept., 1858, Lieut. Bryan's 
Exp., Hayden (M). 

Nevada: Reno, Sept., 1888, K. Brandegee G and M); Reno, 
Sept., 1888, T. S. Brandegee (U. S.). 

New Mexico: Mangos Springs, near Silver City, Grant Co., 4770 
ft. alt., 27 June, 1903, Metcalfe SOS (G); Bear Mt. near Silver 
City, Grant Co., near 5000 ft. alt., 24 April, 1903, Metcalfe S8 
(M) ; in the water of springs and rivulets, Santa Fe, May and 
June, 1847, Fendler 669 (M); Cold Spring, 4 Sept., 1895, 
Mulford 1162 (M); by spring, 10 miles west of Datil, Datil 
Nat’l Forest, Socorro Co., 8400 ft. alt., 3 July, 1918, Ferrie 
1204 (Stanford) ; in running water. Bear Spring, Sandia Mts., 
6000 ft. alt., Aug.-Sept., 1911, Ellis 294 (M). 

Arizona: Chiricahua Mts., 10 April, 1894, Price (Stanford). 
Mexico: 

Coahuila: water plant, Saltillo, 22 March, 1847, Gregg SSI (M); 
in water, Saltillo, 6 March, 1847, Gregg 196 (M); marshy place 
at San Juan de la Vacqueria, 20 May, 1847, Gregg 716 (M). 
Chihuahua: vicinity of Chihuahua, 5-10 Jime, 1908, Edw. 
Palmer S66 (M); vicinity of Chihuahua, 1-21 May, 1908, 
Edw. Palmer 162 (G and M). 

Durango: Tobar, 28-31 May, 1906, Edw. Palmer 2S6 (M). 

Vera Cruz: Citlaltepetl, 12000-13000 ft. alt.. Sept., 1907, Purpus 
2806 (M). 

Queretaro: Queretaro, about 5500 ft. alt., 1910, Bro. Aguiel 
10264 (M). 

Michoacan: Cerro San Miguel, near Morelia, about 6600 ft. alt., 
Dec., 1910, Bro. Arsene 6S10 (M) ; vicinity of Morelia, 2 Feb., 
1912, Bro. Arsbne 99S6 (G and M). 

This variety can usually be distinguished by the suborbicular 
shape of its leaves with entire or sparsely and irregularly denticu- 
late margins. Many intermediates occur, as Tracy & Earle 220 
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from Texas, Palmer 104 and 164 from Mexico, Berlandier 781 
from Mexico, and Stevens SSO from Oklahoma. In some of these 
specimens, it was difficult to decide whether the plants belonged 
to the species or to the variety, so closely were they associated. 
The specimens of Mr. and Mrs. T. S. Brand^ee from Reno, 
Nevada, are worthy of special mention in that the upper parts are 
decidedly viscid-pubescent. Mrs. Brandegee says that plants 
with an occasional sterile fifth filament were found among the 
specimens in this collection. 

25b. Var. parviflorus (Lindl.) Grant, comb. nov. 

M. parviflorus Lindl. Bot. R^. pi. 874- 1825; Trans. Hort. 
Soc. London 6 : 294. 1826; Benth. Scroph. Ind. 2S. 1835; DC. 
Prodr. 10 : 371. 1846 ; Clos in C. Gay, Hist. Chile 5:141. 1849. 

M. propinquus Lindl. Bot. Reg. pi. ISSO. 1830; Hook. FI. Bor. 
Am. 2: 99. 1840; Benth. in DC. Prodr. 10: 371. 1846. 

M. lufeus var. rmcranthus Phil, in Linnaea 29 : 28. 1857-58; 
Reiche, FI. Chile 6': 60. 1911. 

M. Kingii Phil, in Anal. Univ. Chile 43: 528. 1873; Reiche, 
FI. Chile 6>: 61. 1911. 

Creeping or procumbent annuals, freely rooting at the lower 
nodes, more or less pubescent above; stems terete; leaves broadly 
ovate, base subcordate or nearly truncate, lower leaves tapering to 
margined petioles, upper leaves sessile; calyx-teeth short, trian- 
gular-acute, upper at least twice as long as the others; corolla 
tubular, usually lees than twice the length of the calyx, throat 
dotted with red. 

Distribution: in wet places in Chile and Argentine Republic. 
Specimens scarce in American herbaria. 

Specimens examined: 

South America: 

Chile: Province de Chile, without date, C. Oay (G); near Santi- 
ago, 1899, Najarre (Cornell); Valparaiso, without date, Mertens 
(M) ; Desert of Atacama, Sept.-Oct., 18%, Morong 121S (G and 
Phil.). 

Argentine Rqiublic: Andes of Mendoza, without date. Gillies 
(G); Uspallata near Mendoza, 1825, CHUies (G). 

The original description and plate of M. parmflUnus correspond 
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SO closdy with M. gUtbratui that even with the limited matwial at 
hand the writer has no hesitation in r^arding it as a mere vari> 
ation of M. glabrahu, separated mainly by the extent of the 
pubescence. Additional material may ^ow the two to be con- 
specific. Lindley said that Af . parviflorua differed from M. gla- 
^atua in not having square stems and in being hairy but this 
does not hold. The amount of hairiness is variable. Plants 
grown from seed of Jdigensen’s collection no. 980 from Argentine 
Republic showed much diversity: some of the plants were gla- 
brous, some had distinctly pubescent petioles, pedicels, and 
calyces, and some were merely puberulent. In this section, 
annual or perennial characters seem to be largely dependent on 
the amount of water present and the conditions under which the 
individual plants are growing, so that these could not be used for 
specific diagnosis irnless accompanied by other more important 
differences. 


Section 4. Paradanthus Grant 

§ 4. Paradanthus Grant, new section. 

§ Eumimvlm Gray, Syn. FI. N. Am. 2. ed. 2, 2* : Suppl. 446. 
1886, in part. 

§ Simiolus Greene in Bull. Calif. Acad. Sci. 1 : 109. 1885, in 
part. 

Annuals or perennials, glabrous, glandular, viscid-pubescent or 
slimy- villous; calyx campanulate, occasionally inflated in fruit, 
rarely with corky ribs, teeth equal or nearly so; corolla mostly 
funnelform, sometimes bilabiate, throat commonly ampliate, 
lobes equal or unequal, pink, reddish-purple, yellow, or blue, 
rarely white; stamens usually included; style glabrous or pu- 
bescent, stigma-lips equal or imequal; capsule dehiscent to the 
base along both sutures, placentae completely united, separated at 
the apex or occasionally divided to the middle and a^erent to 
the valves. Sp. 26-69. 

Key to the Species 

A. Mature calyx strongly inflated. 

a. Style shorter than the ovary. 

at. Corolla less than 7 mm. long SO. M. hrmflorus 

fi. Corolla more than 9 mm. long SI, M. latidena 
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b. Style longer than the ovary. 

a. Calyx-teeth short, giving a truncate appearance when in fruit. 

1. Pedicels less than twice as long as Oie leaves. 

1. Anthers glabrous. 

* Leaves sessile 86. M. BodinitH 

** Leaves petioled 86. M. nepaUniii 

2. Anthers villous. 

^ Corolla more than 1.2 cm. long. 

t Pedicels longer than the leaves 88. M. acuHden$ 

tt Pedicels shorter than the leaves 88. M. Qrayi 

** Corolla less than 1.2 cm. long 84. M. inoontpicuui 

II. Pedicels more than twice as long as the leaves 89. M. Bridgem 

0. Calyx-teeth distinct, not giving a truncate appearance when in fruit. 

1. Leaves mostly ovate, dentate 44* M. Jhribuindui 

II. Leaves mostly elliptic^ entire or sparingly denticulate. .48. M. arenarivs 
B. Mature calyx little or not at all inflated, sometimes distended by the 
mature capsule. 

a. Corolla-lol^ distinctly unequal, 
a. Low prostrate perennials. 

1. Stems creeping, rooting freely at the nodes. 


1. Stems succulent. 

* Leaves sessile 86. M. reperu 

** Leaves petioled 87. M. orhicu^ru 

2. Stems not succulent. 

* Leaves narrowly oblong. 

t Pedicels shorter than the leaves 88. M. prostratus 

tt Pedicels much longer than the leaves 89. M. pusiUus 

** Leaves broadly ovate 49* M. pachystylus 

II. Stems decumbent, producing runners 46. M. jungermannioides 

fi. Stems more or less erect, mostly annuals. 

I. Calyx-throat oblique. 

1. Calyx-teeth subdual. 

* Leaves short-petioled; anthers bearded 88. M. denUUus 

** Leaves sessile, anthers glabrous 87. M. sessUifolius 

2. Calyx-teeth unequal, the two lower teeth longer than the 

three others 48> M. alsinaides 

II. Cal 3 rx-throat not oblique. 

1. Mature cal 3 rx with corky ribs 66. M. bicohr 

2. Mature calyx without corky ribs. 

* Style pubescent. 

t Intemodes shorter than the leaves; corolla reddish- 

purple 68. M. purpureus 


tt Intemodes longer than the leaves; corolla yellow 

41 * M, waskingUmsnsis 

** Style glabrous. 

t Leaves distinctly petioled. 

t Leaves narrowly oblong 40. M. Pvlsifsras 

ti Leaves ovate. 

S Stems viscid-puberulent 48.M.ampUatius 

{§ Stems viscid-villous 60.M.DudUyi 
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ft Leaves sessile. 

t Anthers hispid 64> M. diacolcf 

tt Anthers glibroiis. 

I CoroUadobes narrow, emarginate 66. M. deJUsnu 

IS CoroUadobes broad, not emarginate. 

0 Pedicels much exceeding the leaves; corolla rose- 

purple 6$. M. grooSUpu 

00 Pedio^ rarely exceeding the leaves; ooroUa yel- 
low 66. M. monfioidM 4 

b. CoroUadobes equal or subequal. 

a. Perennials. * 

I. Flowers solitary, scapose 54. M. primultndM 

II. Flowers racemose. 

1. Plants glabrous or nearly so; anthers glabrous 47. M. LeibBrgii 

2. Plants not glabrous; anthers bearded. 

* Stems glandular-pubescent; corolla red or pink, 
t Stems er^t; corolla pink 6i.M. LewiHi 


tt Stems prostrate; corolla red 6S. M. Eaitwoodia$ 

** Stems more or less slimy; corolla yellow 46. M. tno$ciuUui 

ft. Annuals. 

I. Calyx-ribs corky when mature 66. M. BioUtti 

II. Calyx-ribs not corky. 

1. Anthers hispid. 

* Calyx-teeth equal, ciliate 67. M. Palmeri 

Calyx-teeth unequal, glabrous 68, M. filieavlu 

2. Anthers glabrous. 


* Pedicels at least 3 times the length of the leaves. 

t Corolla more than 1 cm. long 61, M. difwut 

ft Corolla less than 1 cm. long. 

} Capsule longer than the calyx 6S. M. exiguu$ 

tt Capsule shorter than the calyx 60. M, androsocsus 

** Pedicels less than 3 times the length of the leaves, 
t Plants glandular-pubescent or glandular-villous. 

t Stems stout, 1.5-4 dm. high 61. M, PaHahii 

tt Stems slender, 2-15 cm. high 67. M. Breweri 

ft Plants glabrous or minutely-puberulent. 

t Calyx-teeth glabrous; stigma-lobes unequal. .99. M. Suksdarfii 
tt Calyx-teeth mostly ciliate; stigma-lobes equal . . 69. M. rvbeUuB 

26. M. repens R. Br. Prodr. 439. 1810, and 123. 1821 ; Benth. 
Scroph. Ind. 29. 1835; DC. Prodr. 10 : 373. 1846; Benth. & 
Mueller, FI. Austr. 4: 482. 1869; Hooker in Curtis, Bot. Mag. 
III. 20: pi. 64tS. 1864; Moore, FI. New South Wales, 337. 
1893; Rodway, FI. Tasmania, 138. 1903; Cheeseman, FI. New 
Zealand, 484. 1906. 

M. CoUnsoi Kirk in Trans. N. Z. Inst. 3: 179. 1871. 

A low-growing, glabrous, succulent perennial; stems 3-10 cm. 
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long, stout, creeping, rooting from the nodes, freely branching, 
the branches prostrate or ascending; intemodes shorter than the 
leaves; leaves numerous, broadly oblong or oval, obtuse, 2-4 mm. 
long, 1-3 mm. wide, thick, entire, sessile by a broad base, 1- 
nerved, often with smalls leaves fascicled in the axils, pitted 
when dry; flowers few, axillary and solitary, pedicels stout, rarely 
acceding the leaves; calyx narrowly campanulate, 4 mm. lon^, 
ribs and teeth green with a reddish-purple crenate lobe between, 
much distended by the mature capsule, teeth equal, short, tri- 
angular-acute; corolla broadly funnelform, 1.2-1 .5 cm. long, blue 
or lilac, tube paler in color, sometimes nearly white, exserted, 
expanding abruptly to a wide throat, lobes long, broad, wavy- 
margined, vmequal, the lower lip pale lilac, with a yellow area 
down the throat, this densely hairy and spotted wi^ red, palate 
prominent, partly closing the throat; stamens included, glabrous, 
the filaments enlarged at the base; style glabrous, as long as the 
throat, sometimes with a thickened knob at the base, stigma-lips 
oblong, equal; capsule included, obtuse, constricted below, de- 
hiscent along the upper suture and part way down the lower, 
placentae adherent to the apex; seeds oval, longitudinally striate. 

Distribution: common in salt marshes and muddy places in 
Australia, Tasmania, and New Zealand. 

Specimens examined: 

Australia: without date, Mueller (G, Cornell, and M). 

South Australia: Port Lincoln, without date, Schomburgh (U. S.). 
Victoria: Point Lonsdale, Oct.-Nov., 1912, TUden 726 (G and M) ; 

Upper Yarra, Feb., 1882, Walter (M); Colony of Victoria, 

Sept., Dec., 1854, Harvey (G). 

Tasmania: without date. Hooker (G). 

New Zealand: Onehunga, North Island, without date, Kirk 124 

(G); Lake Ellesmere, South Island, without date, Kirk (M). 

27. M. orbicularis Wall. Cat. No. S919. 1828; Benth. Scroph. 
Ind. 29. 1835; DC. Prodr. 10: 373. 1846; Hook. FI. Brit. Ind. 
4:259. 1884. 

Creeping, glabrous, somewhat succulent perennials, rooting 
from the nodes; stems stout, 1-2.5 dm. long; leaves petiolate, 
thick, orbicular, 2-2.5 cm. wide, entire, not veined; pedicels 



1934) 


OKANT — A MOKOORAPH OF THE GENUS MIMULU8 199 


shorter or as long as the leaves; calyx 6 mm. long, almost truncate, 
teeth very short; corolla blue, 1.2-1.8 cm. long; style stout; cap^ 
sule exserted, elliptical, acute. 

^Distribution: southeastern India. 

28. M. prostratus Benth. in DC. Prodr. 10: 373. 1846; Benth. 
& Mueller, FI. Austr. 4 : 483. 1869 ; Moore, FI. New South Wales, 
337. 1893. 

A prostrate, creeping perennial; stems pubescent, 2-15 cm. 
long, profusely branched; leaves crowded, narrowly oblong, 
obtuse, 8-13 mm. long, 2-4 mm. wide, entire, sessile by a broad 
base, thick, 1-nerved, grayish-green, mostly glabrous; flowers 
axillary, solitary, pedicels pubescent, shorter than the leaves; 
calyx tubular, more or less pubescent, 5-6 mm. long, becoming 
7-8 mm. long wh^ mature, not inflated, teeth short, triangular- 
acute, sparsely ciliate; corolla 8-11 mm. long, violet, tube slender, 
exserted, yellow, throat broad, glabrous within, ventricose, lobes 
subequal, rotate, reticulately veined; stamens included, glabrous; 
style as long as the corolla, pubescent above, stigma peltate-fun- 
nelform, lips equal; capsule included, broadly oval, obtuse, de- 
hiscent along both sutures, breaking away irregularly from near 
the base; seeds subglobose, reticulate. 

Distribution : Victoria and New South Wales, Australia. 

Specimens examined: 

New South Wales: Nymagee, Nov., 1903, Boorman (Pomona); 

Zara, Wanganella, Dec., 1919, Officer (Wellesley); Tomingley 

to Narromine, Sept., 1898, Maiden (G). 

Victoria: Murray River, 1871, Mueller (M); Swan Hill, Oct., 

1888, French (G). 

The plants of this species are very brittle when dried. 

29. M. pusilltts Benth. in DC. Prodr. 10: 369. 1846. 

Small, creeping, grayish-green perennials, densely pubescent 
with soft white hairs; stems freely branching, 2-3 cm. high; 
leaves few, narrowly oblong or oval, 1-2 mm. long, sessile, thick, 
obscurely 1-nerved, entire; flowers solitary, mostly termiiud, with 
long, slender pedicels, these sometimes almost as long as the 
plant; calyx narrowly campanulate, 3-4 mm. long, teeth very 
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short, triangular-acute, nearly equal, ciliate; corolla 9-10 mm. 
long, tube slender, much exserted, yellow, throat expanded, ap- 
parently glabrous within, slightly constricted at the apex, lobes 
blue, roimded, somewhat rotately spreading; stamens included, 
glabrous; style almost as long as the corolla, pubescent, stigma- 
lips broadly roimded, equal, with a laciniate margin; capsule 
broadly obovate, obtuse, the valves dehiscent along both sutures 
and breaking away near the base, placentae adherent; seeds sub- 
globose, reticulate. 

Distribution: wet places in the southern part of Australia. 
Specimens examined: 

New South Wales: Darting River, without date, MueUer (G). 

30. M. breviflorus Piper in Bull. Ton*. Bot. Club 28: 45. 
1901; FI. Southeast Wash, and Adj. Idaho, 228. 1914; Howell, 
FI. Northwest Am. 621. 1901; Rydb. FI. Rocky Mountains, 
779. 1917. 

Stem slender, 3-15 cm. long, freely branched, branches erect or 
slightly spreading, puberulent; leaves rhombic-ovate or oblance- 
olate, .5-1.5 cm. long, 2-4 mm. wide, narrowing to a slender peti- 
ole, denticulate or rarely entire, 1-3-nerved; pedicels mostly 
erect, slender, usually sli^tly longer than the leaves, puberulent; 
calyx tubular, 3-5 mm. long, becoming enlarged and somewhat 
inflated in fruit, 5-7 mm. long, 3-4 mm. wide, teeth short, equal, 
deltoid-acute, frequently subulate, qiarsely hispid, slightly con- 
stricted at the oriflee when mature; corolla 4-7 mm. long, pale 
yellow, tube included, lobes nearly equal, truncate, entire; sta- 
mens Aliform, included, white, glabrous; style short, ^brous, 
scarcely longer than the calyx, stigma-Ups nearly equal; capsule 
included, oblong, slightly stipitate, placentae adherent to the 
apex; seeds oval, favose-pitted. 

Distribution: wet places in Idaho, Washington, and Or^on. 
Specimois examined: 

Idaho: Lake Waha, Nez Perces Co., 2500-3000 ft. alt., 24 June, 
1896, HeUer & Heller SS20 (Cornell, M, and Stanford) ; sunny 
stream margin. Silver City, Owyhee Co., 7000 ft. alt., 17 June, 
1911, Macbride 900 (M, R. Mt., and Stanford); Julietta, 
Latah Co., June, 1892, Sandberg, MacDcugcd & HeUer 847 
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(G and Pomona); moist dirt banks, Martin, Blaine Co., 6200 
ft. alt., 7 July, 1916, ikfacbnde & Payaon 5099 (G, M, and R. 
Mt.); pond borders. University groimds, Moscow, 28 Aug., 
1897, Henderaon 4610 (Cornell). 

Washington: Rock Lake, Whitman Co., 30 May, 1893, Sandberg 
<fc Leiberg 115 (U. S); patches in springy places, Wawawai, 
Whitman Co., May, 1897, Elmer 774 (M and R. Mt.); river 
bank, Bingen, Sept.-Dee., 1901, 1904, Sukadorf 4476 (Stan> 
ford); Yakima Co., June, 1892, Henderaon 6664 (G); Yakima 
R^on, Northern Transcontinental Survey, 1882, T, S. 
Brandegee 606 (M); damp places. Falcon Valley, 2 July, 1885, 
Svkadorf 4S5 (M and G); Pullman, 15 June, 1894, Piper 1866 
(G); Pullman, 3 July, 1894, Piper 1858 (G, type collection); 
low sandy banks of the Columbia River, W. Klickitat Co., 
Sept., 1883, Sukadorf 80S (G). 

Oregon: moist fields. Hood River, 1883, Henderaon (G); Hood 
River, 1884, Barrett (G). 

31. M. latidens (Gray) Greene, Manual Bay Region, 278. 
1894; J^son, FI. W. Mid. Calif. 406. 1902, and ed. 2, 379. 
1911. 

M. inconapicuua var. htidena Gray, Syn. FI. N. Am. ed. 2, 2*: 
Suppl. 450. 1886. 

Plants glabrous or nearly so; stem 1-2.5 dm. high, simple or 
usually with several erect or spreading basal branches; leaves 
broadly ovate, 1-3 cm. long, .5-1.2 cm. broad, acute, commonly 
sessile, entire or obscxirely toothed, thin, much longer than the 
intemodes, basal leaves often subrosulate and short-petioled; 
pedicels erect, slender, reddish, sometimes obscurely puberulent, 
longer than the flowers and becoming much elongated in fruit; 
calyx cylindrical, 7-8 mm. long, accrescent, broadly oval when 
matiue, strongly plicate and much constricted at the oblique 
orifice, 10-12 mm. long, 6-7 mm. broad, loosely investing the 
capsule; teeth 1-1.5 mm. long, triangular-acute, obscurely ciliate, 
connivent, nearly closing the throat; corolla 9-11 mm. long, 
white or ydlowit^, often tinged with pink, tube broad, included, 
throat short, broad, lobes erect, 1.5-2 mm. long, nearly equal, 
trimeate; stamons included, glabrous, filaments sloider, flat. 
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winged; style shorter than the ovary, 1-2 mm. long; stigma-lips 
unequal; capsule obovate or oval, stipitate; seeds oval, papillate. 

Distribution: low wet fields from northern California to Lower 
California. 

Specimens examined: 

California: Chico-Hamilton Road, 6 miles from Chico, 1 May, 
1914, Heller 11S4S (Cornell, M, Ore., Calif., and Stanford); 
Little Chico Creek, Butte Co., 1896, ArtsHn 164 (M and Calif.) ; 
Lower Sacramento, 2-6 May, 1891, Jepaon (R. Mt. and Calif.) ; 
Lower Napa Valley, 27 April, 1893, Jepaon Sim (Calif.); 
Montezmna Hills, Solano Co., 14 May, 1892, Jepaon 32m 
(Calif.); Bartlett Mt., May, 1884, T. S. Brandegee (Calif.); 
Little Oak, Vacaville, Solano Co., April, 1889, Jepaon SSm 
(Calif.); near Mt. Diablo, 26 May, 1862, Brewer 1161 (G, 
TYPE, U. S., and Calif.); Mt. Diablo, 1884, Curran (G); 
Antioch, May, 1886, Curran (M and Calif.) ; Antioch, May, 
1888, T. S. Brandegee (Phil., M, and Stanford); Antioch, 
May, 1889, T. S. Brandegee (Calif.); Antioch, 7 April, 1885, 
Davy 933 (Calif.) ; wet depressions in adobe, between Antioch 
and Marsh Creek, 5 May, 1907, K. Brandegee (Calif.) ; between 
San Benito River and Bitterwater, San Benito Co., 2700 ft. 
alt., 21 May, 1915, H. M. Hall 9907 (Calif.); Kaweah, Tulare 
Co., 27 May, 1896, Eaatwood (G); Menifee Valley, Riverside 
Co., 19 June, 1922, Mum & Jofmaton 6378 (Pomona) ; Chollas, 
San Diego Co., 20 Jime, 1884, Orcutt 1179 {G and M). 
Mexico: 

Lower California: Hansen’s, Lower California, 7 July, 1885, 
Orcutt (M); Santo Tomas, northern Lower California, 17 
April, 1886, Orcutt (M) ; mountains, Lower California, 7 July, 
1885, Orcutt (M); Santo Tomas, northern Lower Califomia, 
21 April, 1886, Orcutt (M). 

32. M. acutidens Greene in Bull. Calif. Acad. Sci. 1: 117. 
1885; Eastwood, FI. South Fork King’s River, Sierra Club Publ. 
27:66. 1902. 

M. inconapicuua var. acuiidena (Greene) Gray, Syn. FI. N. 
Am. ed. 2, 2': Suppl. 450. 1886. 

Mostly ^brous annuals; stem 7-20 cm. high, slender, erect 



1S24) 


GRANT— A MONOGRAPH OF THB GENUS MIMULU8 203 


or diffusely branched, slightly quadrangular and winged; leaves 
in few pairs, broadly ovate, 1-2 cm. long, 7-11 mm. wide, sessile 
by a broad base, thin, 3-5-nerved from the base, denticulate, 
occasionally hirsute, intemodes 2-4 times as long as the leaves; 
pedicels slender, almost filiform, much longer than the leaves, 
curved, divaricate, often deflexed; calyx narrowly campanulate, 
6-6 mm. long, in fruit chartaceous, 7-9 mm. long, 3-4 mm. wide, 
teeth short, triangular, shaiply subulate, ciliate, equal; corolla 
bilabiate, 1.3-1 .6 cm. long, pale pink to rose-ptuT)le, tube slightly 
exserted, throat narrowly funnelform, deep pink on the outside 
with two yellow spots below the lower lip, lobes unequal, usually 
emarginate, spreading, paler pink, often more or less tinged with 
yellow; stamens included, filaments glabrous, anthers subglobose, 
villous; style glabrous, included, stigma-lips equal; capsule short- 
stipitate, oblong, obtuse, placentae separating at the apex. 

Distribution: in the foothills of the Sierra Nevada Mts., from 
Fresno Co. to Tulare Co., California. 

Specimens examined : 

California : King’s River Mountains, 4000 ft. alt., April, 1877, Eiaen 
(G, type collection) ; Toll House, Fresno Co., ^50 ft. alt., 13 
June, 1904, HaU <fe Chandler 21 (U. S., M, and Stanford); road- 
side between Dunlap and Pinehurst, Fresno Co., 24 May, 1921, 
Ottley 1366 (Wellesley, Cornell, and M); Limekiln Creek, 
Tulare Co., 23 May, 1907, Jepson 2797 (Calif.) ; Eschom Creek 
Redwoods, E^weah River Valley, 23 July, 18%, Dudley 1382 
(Stanford). 

33. M. Gray! Grant ^ PI. 6, fig. 2. 

M. aeutidena Hall, Yosemite FI. 223. 1912, not Greene. 
Glabrous or nearly glabrous annuals, simple or branched from 
the base; stem 8-20 cm. high, slender, somewhat quadrangular, 
intemodes long, usually several times the length of the leaves; 

I Mimuliu Onyl Grant, ap. nov., annuus valde glabnu; caulibus tenuibua, 8-20 
cm. altis, intemodiis elongatis, plus minusve quadrangularibua; foliis paucis, late 
ovatis, acutie, eeesilibus, base latis, S-Onnervibna; pediculie foliia Inevioiibui; ealyce 
6-7 nun. longo, late ovato in fructu, 8-10 nun. longo, 6-6 mm. lato, dentibua ciliatie, 
brevibua, mature fere truncatie; corolla roeea, 1.2-1.5 cm. kmga, lobia inaequalibua, 
antheris villoeie, sub^oboeie; stigmae laciniie inaequalibus; capsula atipitata.— 
Ckdlected at Maripoaa, May, 1882, Congdon (Gray Herb., rm). 
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leaves few, broadly ovate, .7-1.8 cm. long, .5-1.2 cm. wide, thin, 
acute, denticulate, sessile by a broad base, 3-5->nerved, rarely 
puberulent; inflorescence racemose, often flowering from near the 
base; pedicels slender, shorter than the leaves, ^reading; calyx 
puberulent, 6-7 mm. long, broadly oval in fruit, 0-10 mm. long, 
5-6 mm. wide, chartaceous, strongly plicate, teeth equal, ciliate, 
very short, broad, tapering abruptly to a short point, giving a trun- 
cate appearance to the mature calyx ; corolla slightly bilabiate, 1 .3- 
1.5 cm. long, rose-red, tube exserted, throat expanded, pink with 
a yellow patch lined with rose-red, two yellow, hairy ridges below 
the lower lip, lobes short, emarginate, more or less hirsute at the 
base; stamens included, white, filaments glabrous, anthers sub- 
globose, villous with soft white hairs; style included or sli^tly 
exserted, glabrous, stigma-lips imequal; capsule chartaceous, 
oblong, obtuse, almost truncate at the apex, stipitate, placentae 
separating nearly one-fourth the entire length; seeds oval, favose- 
areolate. 

Distribution: in the Sierra Nevada Mts. from Yosemite Valley 
to Tulare Co., California. 

Specimens examined: 

California: Alder Creek Trail, Yosemite Park, 5500 ft. alt., 1 
July, 1911, Jepaon (Cornell, M, and Calif.); Raymond 
to Yosemite, 11 June, 1891, Fritchey S (M); Snow Creek, 
Yosemite Park, 10 July, 1883, Congdon (G) ; Mariposa, May, 
1882, Congdon (G, type); Darrah, Mariposa Co., 3 July, 
1892, Congdon (Stanford); Mariposa, 16 May and 17 June, 
1892, Congdon (Stanford) ; near Sugar Pine Mill, Madera Co., 
12 July, 1901, Dudley (Stanford); Coffee Pot Pastiu^ near 
spring in black soil, vicinity of Homer’s Nose, Sequoia Nat. 
Forest, 9000 ft. alt., 12 July, 1897, DtuUey 1799 (Stanford); 
Cedar Creek, Sequoia Park, 4000 ft. alt., 20 June, 1900, Jepaon 
691 (Calif.); near Cedar Creek, Giant Forest, Tulare Co., 
26 July, 1905, K. Brandegee (R. Mt. and Pomona); in dry, 
shady places. Cedar Creek, 4 July, 1902, G. B. Grand 2S46 
(Stanford); Califomia, without date, Bridges 199 (N. Y.). 

34. M. inconspicuos Gray in Pac. RaU. Rept. 4: 120. 1857; 
Proc. Am. Acad. 7 : 380. 1867 ; ibid. 11 : 99. 1876 ; Bot. Calif. 1 : 
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668. 1876, in part; Syn. FI. N. Am. 2‘: 278. 1878, ed. 2, and 
Suppl. 449. 1886, in part; Greene in Bull. Calif. Acad. Sci. 1; 
116. 1885, in part. 

Stem glabrous, 5-16 cm. hi^, somewhat quadrangular with 
winged angles simple or freely branched from the base; leaves 
oval or mostly ovate, .8-2 cm. long, .6-1.2 mm. wide, all but the 
lowest sessile by a broad base, entire or sparingly denticulate, 
indistinctly 1-3-nerved; pedicels generally erect, deader, longer 
or shorter than the leaves; calyx 5-6 mm. long, glabrous or 
minutely puberulent, narrowly campanulate, becoming oval and 
chartaceous in fruit, 6-7 mm. long, 3 mm. wide, teeth slightly 
unequal, short, broad, mucronate, giving the mature calyx a 
somewhat truncate appearance, ciliate; corolla somewhat bi- 
labiate, .8-1 cm. long, rose-pink to pale pink with a yellow 
streak bordered with rose-pink below the lower lip, tube included, 
throat funnelform, lobes deeply emarginate, erect, or the lower 
lip somewhat spreading; stamens included, white, anthers villous 
with scattered long white hairs; style slightly exserted, stigma- 
lips uneqiial, infimdibuliform; capsule included, oval, acute at 
both ends, stipitate, placentae separating at the apex; seeds oval, 
apiculate at one end. 

Distribution: in moist or shaded places in the central and 
southern Sierra Nevada Mts., and in southern California. 
Specimens examined: 

Caltfomia: Grass Valley, Amador Co., 2500 ft. alt., 2 May, 1895, 
Hansen 1126 (U. S.); Agricultural Station, Amador Co., 2000 
ft. alt.. May, 1893, Hansen 1290 (M and Stanford); Italian 
Bar, South Fork Stanislaus River, Tuoliimne Co., 5 June, 
1915, Jepson 6S71 (Calif.); Colmnbia, Tuolumne Co., 2200 
ft. alt., 1 June, 1915, Jepson 6341 (Cornell, M, and Calif.); 
Geological Survey of California, 1866, Rattan 217 (G and 
U. S.); damp hillsides, Los Angeles, 14 May, 1864, Bigelow 
(G, TYPE, N. Y., and Phil.). 

This is the most common species in a closely related group of 
plants consisting of M. inconspicuus, acutidens, latidens, and 
Grayi. Dr. Gray considered them to be conspecific, but later 
he gave varietal status to acutidens and latidens. The original 
material of M. Grayi was designated by Dr. Gray under the un- 
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published varietal name of *'tnincatus.” They all have leaves 
closely sessile by a broad, 3-6-nerved base, strongly plicate, 
inflated mature calyces with short broad teeth, subglobose villous 
anthers, and stipitate capsules. 

35. M. nepalensis Benth. in Wall. Cat. no. 3917. 1828; 
Scroph. Ind. 29. 1835; DC. Prodr. 10 : 373. 1846; G. Don, 
Hist. Dichlam. PI. 4: 554. 1838. 

M. assamicm Griff, in Madr. Jour. Sci. 4: 375. 1836; Notulae 
4 : 99. 1854; Ldnnaea 12: litt. 199. 1838; Walp. Rep. 3: 277. 
1844-45. 

M. teneUus Bunge, PI. Enum. China, 49. 1831; Benth. DC. 
Prodr. 10: 373. 1846; Walp. Rep. 3: 277. 1844-45. 

M. formosana Hayata in Ic. PI. Formos. 9: 79. 1920. 

A nearly glabrous perennial; stems quadrangular, the angles 
winged, slender, weak, often diffusely branched, rooting from 
the nodes; leaves ovate or ovate-oblong, 1.5-4 cm. long, .5-2 cm. 
broad, acute, saliently dentate, base cuneate or tapering gradu- 
ally to a short petiole, pinnately veined; pedicels slender, about 
as long as the leaves, occasionally pubescent; calyx cylindrical, 
7-10 mm. long, inflated in fruit and 1. 1-1.4 cm. long, 3-7 mm. 
broad, usually somewhat constricted at the throat, teeth ciliate, 
nearly equal, truncate or short and broad with slender abruptly 
pointed tips, occasionally pubescent along the ribs, ribs some- 
times subtly winged, throat oblique in some flowering specimens; 
corolla .8-2 cm. long, yellow, funnelform, little exceeding the 
calyx, tube exserted, throat ampliate, densely bearded along the 
lower side, often dotted with red, lobes short, rotmded, erect; 
stamens and style glabrous, included, stigma-lips equal, fim- 
briate; capsule oblong, placentae adherent to the apex; seeds 
oval, minutely papillate and occasionally with a few scattered 
hairs. 

Distribution: wet places in Japan, China, and India. 

Specimens examined: 

Japan: Sapporo, 10 July, 1903, Arimoto (G); Yeso, Sapporo, 

27 Aug., 1902, Anmofo (G); Sapporo, 25 Aug., 1887, Tol^bucU 

(Phil.); Hakone, May, 1^, ToHo EdwxMon Museum S4S 

(U. S.) ; Aidzu, 7 Aug., 1879, Matsumura (U. S.). 
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China: Meng-tsze, Yunnan, without date, Henry IO 4 SO (U. S.); 

W. Hupeh, June, 1900, WiUon 1S02 (U. S.); Hupeh, 188^ 

1888, Henry 6897 (U. S.) ; Hupeh, 1885-1888, Henry 744S (G). 
Manchuria: Valley J-cze-sun-che, District Onioso, Province 

Kirinensis, 7 Aug., 1896, Komarov (G). 

India: Himala}ra8, without other data (Phil.). 

The inflated calyx in matiure specimens and the small corolla of 
this species indicate relationship to M. inconapicuua, a species 
confined to California. From this, it differs in having shorter 
calyx-teeth, a yellow corolla with entire lobes, and glabrous 
anthers. 

35a. Var. japonica Miq. ex Maxim, in Bull. Acad. St. Peters- 
burg 20 : 436. 1875. 

M. nepaUrms ioriaa, japonica Miq. Prol. 48. 1866-67. 

Leaves mostly smaller than in the species, 1. 5-2.5 cm. long, 
.8-1.6 cm. wide; fruiting pedicels longer than the leaves; calyx- 
tube cylindrical, not broadly inflated, teeth subequal, the two 
upper somewhat larger than the others; corolla 1.5-2 cm. long. 

Distribution: wet places in Japan and India. 

Specimens examined: 

Japan: Nanokawa, Tosa, July, 1892, Mizo-hoduki (U. S.). 

India: Pungbee, Sikkim, 500 ft. alt., 28 June, 1870, Clarke 19114 

(U. S.) ; Sikkim, 7000 ft. alt.. May, 1877, Lister (U. S.) ; Sikkim, 

4000-10000 ft. alt., 184S-49, Hooker (G). 

Differs from the species mainly in size and in the length of the 
pedicels, these being longer than the leaves. 

35b. Var. procerus Grant‘ PI. 3, fig. 2. 

Stems simple, erect, 2-3.5 dm. long, not winged; leaves broadly 
ovate or elliptical, 1. 5-3.5 cm. long, 1-2 cm. broad, short-petioled, 
coarsely toothed; fruiting calyx broadly campanulate, 1.3-1.4 
cm. long, ribs pubescent, subdual, the upper tooth sometimes 
longer than the others; corolla 2.^3 cm. long, throat broadly 
funnelform, spotted with red; capsule not seen. 

I MimnliM nepelensis Benth. var. procenu Grant, var. nov., caulea simidiceB, 
ereeti, 2-3.6 dm. longi, non alati; foliis late ovatis, 1.5-3.5 cm. longie, 1-2 cm. latia, 
petiolis brevibua; oondla 2.6-3 cm. longa. — Collected in Sikkim Himalaya, India, 
1 Aug., 1892, 0. A. Qommie (U. S. Nat. Herb. no. 262003, nra). 
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A larger plant with erect, unbranched stems and larger flowers, 
merging into M. nepalenm through such specimens as Clarke 
1^114 from Sikkim. It closely resembles M. dentahie, a Pacific 
Coast species, differing from it mainly in having a smaller and 
less ampliate corolla which is not constricted at the base of the 
throat. 

Distribution: in wet places in Sikkim, India. 

Specimens examined: 

India: Sikkim Himalaya, 1 Aug., 1892, Gammie (U. S., type); 
Sikkim, 4000-10000 ft. alt., 1848-49, Hooker (G). 

36. M. Bodinieri Vaniot in Bull. Acad. Geog. Bot. 15: 86. 
1905. 

Low, glabrous, creeping perennials, freely rooting from the 
nodes; stems prostrate or procumbent, 1-2 dm. long, simple or 
with short branches, quadrangular, the angles more or less 
winged; leaves broadly ovate, 1-3 cm. long, .5-1.5 cm. wide, 
acute, mucronate, minutely and sparsely denticulate, pinnately 
veined, sessile by a broad, clasping subcordate base, rarely 
short-petioled; flowers few, axillaiy, pedicels weak, longer than 
the leaves; calyx campanulate, 6-10 mm. long, ciliate, throat 
slightly oblique, teeth short, broadly triangular, mucronate; 
corolla yellow, 1.3-1.5 cm. long, throat exserted, lobes nearly 
equal, slightly ^reading; style included, glabrous, stigma-lips 
equal; capsule obovate, obtuse; seeds subglobose. 

Distribution: in standing water, southern China. 

Specimens examined: 

Ch^: Yimnan, near Likiang, about 8500 ft. alt., 8 July, 1914, 
Schneider 1771 (U. S.); in the r^on of Likiang, near P^- 
Ngu-lch-keh, about 8700 ft. alt., 18 July, 1914, Schneider 186S 
(U. S.). 

37. M. sessilifolius Maxim, in Bull. Acad. Sci. St. Petersbui^ 
20 : 436. 1875; Gray, Syn. FI. N. Am. ed. 2, 2‘: Suppl. 447. 
1886. 

A glabrous or almost glabrous perennial, stems erect or flaccid, 
somewhat quadrangular; leaves broadly ovate, 2-7 cm. long, 
1.5-3 cm. wide, closdy sessile, 5-7-nerved from the base, lower 
acute, upper smaller and obtuse or rounded above, all saliently 
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toothed, the upper with large teeth, mostly puberulent at the 
nodes; pedicels slender, shorter than the leaves; calyx campanu- 
late to funnelform, 1-1.2 cm. long, teeth deltoid-acute, 2-3 mm , 
long, subequal, ciliate; corolla bilabiate, 3 cm. long, funndform, 
yellow, throat ampliate, exserted, about twice as long as the 
calyx, lobes subequal, rounded, 8-10 mm. long; stamens and 
style included, glabrous, filaments thin, flattened; capsule oblong, 
dehiscent to the base, placentae adherent; seeds broadly oval, 
longitudinally wrinkled. 

Distribution: wet places in Japan. 

Specimens examined: 

Japan: Togakushi-san, Province Shinano, 12 June, 1894, without 
name of collector (U. S.) ; Suttsu, Prov. Oshima, 19 Jiily, 1888, 
Tokuhuchi (Phil.); Sapporo, 22 June, 1884, Tokubuchi (G); 
Mori, 4 June, 1885, Pere Fourie 327 (M). 

This species is closely related to M. dentatns and M. nepalensis 
but differs from them in its closely sessile and 5-7-nerved leaves. 

38. M. dentatus Nutt, ex Benth. in DC. Prodr. 10; 372. 
1846 ; Gray in Bot. Calif. 1 : 567. 1876 ; Syn. FI. N. Am. ed. 2, 2‘ ; 
Suppl. 447. 1886; Greene in Bull. Calif. Acad. Sci. 1; 109. 

, 1885; Howell, FI. Northwest Am. 519. 1901; Piper, Contr. 
U. S. Nat. Herb. 11 : 509. 1906. 

Perennial from running rootstocks and with pubescent stolons 
above ground, rooting at the nodes; stem simple, erect, 1.5-3.5 
dm. high, sparsely villous; leaves broadly ovate, 2-7 cm. long, 
1.2-3.5 mm. wide, acute, tapering to a short petiole, sparingly 
pubescent, coarsely and saliently dentate on the upper half, 
often tinged with red; pedicels slender, pubescent, shorter than 
the leaves; calyx campanulate, 1. 1-1.5 cm. long, sparsely villous 
along the acutely angled ribs, teeth triangular-acmninate, 4-6 
mm. long, ciliate, subequal, throat oblique; corolla 3.5-4.5 cm. 
long, golden-yellow, tube short, included, constricted at the apex, 
throat almost as broad as long, ventricose, spotted with brown 
on the lower side, lobes rounded, 6-12 mm. long, usually erect, 
sometimes emarginate, sinuses broad; stamens included, fila- 
ments glabrous, anthers villous; style and stigma glabrous, 
included, stigma-lips rounded, equal, fimbriate; capsule oblong, 
included, placentae adherent; seeds oval, favose-pitted. 
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Distribution: in woods and along streams from Washington to 
northern California. 

Specimens ^cammed: 

Washington: Columbia River, NuUdl (G, type); Montesano, 
Chehalis Co., 200 ft. alt., 10 June, 1898, HeUer & HeUer S926 
(Phil, and M) ; along streams, Montesano, May, 1917, J. M. 
Grant (M); North Branch, Pacific Co., 16 Aug., 1903, 
Sheldon S1S969 (Stanford); wet rocks, wet places in dense 
forests at Altoona on the Columbia River, 20 July, 1909, 
Suksdorf 6673 (G). 

Or^on: near Astoria, 12 May, 1892, Howtdl (M); Falls City, 8 
May, 1915, J. C. Ndaon 130 (Stanford); Brookii^, May, 1915, 
J. H. Thompson 178 (Stanford); Tillamook, 10 Sept., 1894, 
Lloyd (N. Y.); Toledo, 7 Aug., 1909, Rtisby (N. Y.); Coast 
Mts., July, 1882, Howell (Phil.); damp bank, 3 miles above 
mouth of Chetco River, Curry Co., 12 July, 1919, Peck 8810 
(M); Corvallis environs. May, 1922, Epling 6549 (Epling); 
Yaquina, 28 July, 1922, Epling 5554 (Epling). 

California: Humboldt Bay, 1000 ft. alt.. May, 1901, Chandler 1199 
(N. Y., M, Calif., and Stanford); Humboldt Co., 1882, Rattan 
(G and M) ; in moist places, Freshwater Creek, Humboldt Co., 
very common in the forests of Humboldt and Del Norte Co’s., 
June, 1882, Rattan 26 (G); Coast Mts., north of San Francisco 
Bay, June, 1882, Rattan (M); Humboldt Co., 1911, H. H. 
Smith 3791 (M); wet ground imder redwoods. Eureka, 31 May, 
1896, Blasdak (R. Mt.); Humboldt Co., 1879, Rattan (Stan- 
ford); Humboldt Bay, June, 1882, Rattan (Calif, and Stan- 
ford); near Crescent City, without date. Rattan (Stanford); 
Klamath River, Del Norte Region, June, 1899, Dudley (Stan- 
ford); common in shaded moist ground, vicinity of Eureka, 
30 I^y, 1900, Tracy 833 (Calif.). 

39. M. Bridgesii (Benth.) Clos in C. Gay, Hist. Chile 5: 141. 
1849; Walp. Ann. 3s 193. 1852-53; Reiche, FI. Chile 6‘; 63. 
1911. 

M. parviflorus ^ Bridgesii Benth. in DC. Prodr. 10 : 371. 1846. 
Glabrous p^ennials, freely rooting at the nodes; stems ascend- 
ing or erect, 1-3 dm. long; leaves few, ovate or oval, 1.2-3.5 cm. 
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long; .5-2 cm. broad; obtuso; dentate or erose, 3-5-nerved from 
the base, upper leaves sessile by a broad clasping base, the lower 
sessile or short-petioled; pedicels slender, elongated, 2-4 times 
the length of the leaves; cdyx campanulate, 7-8 mm. long, tinged 
with red, sometimes minutely puberulent, much inflated and oval 
in fruit, the top appearing as though truncate, teeth broadly 
triangular-acute, 1 mm. long, nearly equal, the orifice scarcely 
oblique; corolla 1.5-2.2 cm. long, broadly fimnelform, the lower 
lip and open throat spotted with red, lobes unequal, little spread- 
ing; style glabrous, stigma-lips oblong, nearly equal; capsule 
included, eUiptical, acute, short-stipitate, placentae separating 
at the apex; seeds smooth, oval, less than twice as long as broad, 
not apiculate. 

Distribution: in wet places from central to southern Chile. 
Specimens examined: 

Chile: Colchagua, 1862, Bridges or Cuming ? (U. S.); Cauquenes, 
without date, Reid (G); stagnant ditch, Valdivia, 12 Nov., 
1904, Buchtien 109 (Calif.); without further data. Dr. Styles 
(PhU.). 

Clos has described two varieties: (1) stolmifera, tall plants with 
remote leaves, either short or long-petioled, acute and erose- 
dentate; (2) integrifolia, small plants, leaves close together, sessile, 
subconnate, nearly entire. Material of these varieties has not 
been seen by the writer. M. longipes Ph. in Linnaea 29 : 28. 
1857-58, is probably a synonym of the variety irUegrifolia. 

40. M. Pulsiferae Gray in Proc. Am. Acad. 11: 98. 1876; 
Bot. Calif. 1 : 568. 1876; Syn. FI. N. Am. 2‘: 277. 1878, ed. 2, 
and Suppl. 450. 1886; Greene in Bull. Calif. Acad. Sci. 1: 115. 
1885; Howell, FI. Northwest Am. 521. 1901 ; Piper, Contr. U. S. 
Nat. Herb. 11: 510. 1906. * PI. 10, fig. 10. 

Stems slender, 5-15 cm. high, glandular-puberulent, simple or 
more often loosely branched from the base; leaves short-petioled, 
narrowly oblong or occasionally spatulate, .8-2.2 cm. long, 4-10 
mm. broad, acute, base cimeate or acute, entire or irr^ularly 
denticulate, puberulent; pedicels filiform, shorter than the corolla, 
becoming elongated and somewhat curved and spreading in fruit, 
usually much longer than the leaves; calyx narrowly tubular. 
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6-7 mm. long, accrescent, 9 mm. long in fruit, rarely inflated, 
teeth equal or nearly so, triangular-acute, 1 mm. long, sometimes 
becoming constricted at the throat and slightly connivent, margins 
sparingly hispid; corolla 7-11 mm. long, yellow, tube exserted, 
fimnelform, lobes short, erect, unequal, truncate, entire or 
notched, sometimes tinged with pink or with a single large red 
spot below the middle lobe of the lower lip; stamens glabrous, 
filaments flattened, included; style glabrous, included; stigmar 
lips oblong, nearly equal; capsule slightly oblbng, often as long 
as the calyx, placentae not separating; seeds oval, smooth. 
Distribution: Washington to northern California. 

Specimens examined: 

Washington: damp low grotmds. Falcon Valley, June, 1885, 
Suksdorf (M and Stanford) ; damp low grounds. Falcon Valley, 
10 June-30 July, 1885, Suksdorf 486 (G); damp low bare 
grounds near Trout Lake, Klickitat Co., 26 July, 1886, Suks- 
doifiG). 

Oregon: bar of Columbia River, 1884, Barrett (G); margin of 
pond, 1 mile east of Waldo, Josephine Co., 22 June, 1918, 
Peck 79SS (G); Grant’s Pass, May, 1884, Howell 2S6 (G); 
Big Meadow, Des Chutes River, about 4500 ft. alt., 23 July, 
1894, Leiberg J^l (G). 

California: Metcalf’s Ranch, base of Mt. Eddy, Siskiyou Co., 
June, 1920, Heller 1SS91 (M); Sierra Valley, Bolander & Kel- 
logg (G); near Shasta Springs, Siskiyou Co., 5 June, 1905, 
HeUer 7961 (M); Sisson, 24 July-10 Aug., 1894, Jepson 55m 
(Calif.); Castle Crag, near Mt. Shasta, 23 Jime, 1893, Dudley 
(Stanford); McCloud River, 6 miles below Bartlett, June- 
Aug., 1893, M. S. Baker (M and Calif.); wet ground near 
Hyampam, Trinity Co., Jime, 1883, Rattan (Stanford) ; base of 
Mt. Eddy, Siskiyou Co., 20 June, 1919, Heller 1S961 (Cornell 
and M); Bear Valley, Nevada Co., 21 July, 1898, Jepson, 57m 
(Calif.); near Clear Creek, Butte Co., 175 ft. alt., 1-15 May, 
1897, Brown 399 (M, R. Mt., and Stanford); near Cohasset, 
Butte Co., 12 April, 1916, HeV^r 11805 (Comdl, M, and Stan- 
ford) ; Indian Valley, 1873, Ames 91 (G, type) ; without locality. 
Bridges 900 (U. S.) ; Haile Place, Mariposa Co., 18 June, 1892, 
Congdon C71 (G); La Jota Plateau, Howell Mt., 8 May, 1893, 
Jepson 68m (Calif.). 
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The petioled leaves, cylindrical calyx, and longer corolla separ- 
ate this species from M. laHdens, while the smaller corolla and 
glabrous style distinguish it from M. vmhingtonensia to which it 
is most nearly related. 

41. M. washingtonensis Gdgr. in Bull. Soc. Bot. Fr. IV. 19: 
218. 1919. 

M. pedunadaris Gray, Syn. FI. N. Am. ed. 2, 2*: Suppl. 460. 
1886, not Dougl. ; Greene in Bull. Calif. Acad. Sci. 1 : 281. 1885; 
Howell, FI. Northwest Am. 521. 1901; Piper, FI. Southeast 
Wash, and Adj. Idaho, 228. 1914; Henry, FI. Brit. Columbia, 
269. 1915; Rydb. FI. Rocky Mountains, 779. 1917. 

A small pubescent or glandular-pubescent annual; stems some- 
what quadrangular, 4r-18 cm. high, simple or usually loosely 
branched from the base; leaves triangular-ovate or lanceolate, 
.9-1.5 cm. long, 2-7 mm. broad, rather thick, acute, denticulate, 
base more or less cuneate, often reddish-purple on the lower 
surface and with scattered white hairs, 1-3-veined from the base; 
petioles mostly shorter than the blades; pedicels filiform, much 
elongated, spreading or divaricate in fruit, slightly thickened at 
the base; calyx 5-7 mm. long, prismatic, minutely puberulent, 
distinctly angled, not inflated when mature, ribs reddish, teeth 
equal, short, broad, mucronate, 1 mm. long, ciliate; corolla bi- 
labiate, 1-2 cm. long, yellow, tube slender, funnelform, much 
exserted, palate densely hairy, partly closing the throat, lobes 
rounded, entire, the lower lip spreading and almost twice as long 
as the erect upper one; stamens included, glabrous; style pubes- 
cent, not much longer than the upper pair of stamens, stigma-lips 
unequal, broadly roimded, laciniate; capsule not much over half 
as long as the calyx, oblong, placentae not s^arating; seeds 
oblong, smooth. 

Distribution: moist sandy places in Washington and Oregon. 
Specimens exammed: 

Washii^ton : moist sandy banks of the Columbia River, W. Klick- 
itat Co., Sept., 1883, Suksdorf iB04 (G); low sandy banks of 
the Coliunbia River, Klickitat Co., 25 ^pt., 1881, Svksdorf 61 
(G); low sandy banks of the Columbia, W. IGickitat Co., 
Oct., Nov., 1885, Svkadorf 660 (G, M, and Stanford, type 
collection ) ; on banks of the Columbia River, 1884, Barrett (G). 
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Or^on: John Day Valley, 18 May, 1886, HomU 619 (G and 

Pha.). 

This species was confused by Dr. Gray, Dr. Greene, and a 
number of later botanists with M. peduncularis Benth. Material 
for comparison was sent to the Royal Botanic Gardens, Kew, 
England, and a sketch of the type specimen and a scrap from it 
were sent from there to the Missouri Botanical Garden. These 
show, without doubt, that Bentham’s M. peduncularis is a small- 
sized plant of M. florihundus, and what Dr. Gray, Dr. Greene 
and others took for M. peduncularis is a plant that was not de- 
scribed imtil 1909, when Gandgoger published M. washingtonensis 
as a new species. 

42. M. ampliatus Grant ^ 

Stems erect or ascending, 7-15 cm. high, viscid-puberulent; 
leaves broadly ovate, acute, 1-2,5 cm. long, .5-1.2 cm. wide, 
dentate, base cuneate, petioles slender and mostly longer than the 
blade; pedicels filiform, somewhat spreading, longer than the 
leaves; calyx tubular, 5-6 mm. long, the fruiting calyx 6-7 mna. 
long, 3-4 mm. wide, teeth short, broadly triai^ular, acute, 1 mm. 
long, ciliate; corolla bilabiate, fuimelform, 1.2-2 cm. long, 
yellow, tube exserted, throat ventricose, ampliate, lobes short, 
imequal, the lower lip longer and little spreading; stamens in- 
cluded, glabrous; style barely exserted, glabrous, stigma-lips 
equal; capsule shorter than the calyx, narrowly ovate, acute, 
placentae adherent at the apex; seeds longitudinally wrinkled. 

Distribution: moist places in southwestern Idaho and eastern 
Washington. 

Specimens examined: 

Idaho: Lake Waha, Nez Perces Co., 2500-3000 ft. alt., 27 June, 

1896, Heller & HeUer SSSO (M, type, Cornell, U. S., and Stan- 
ford); moist places on lullsides, Wessell Place near Lewiston, 

19 June, 1894, Henderson S676 (G and R. Mt.) ; Lake Waha, 

^ Mlmulus ampliatus Grant, sp. nov., oaules erecti, visoido-puberulentes, 7--15 
om. longi; foliis late ovatis, dentatis, basi cuneatis, petiole lamina longiore; calyoe 
eylindrato, dentibus late triangularibus-acutis; corolla flava, 1.2-2.2 cm. longa, 
fauoe ampliata, lobis inaequalibus, brevibus; stylo glabro, lacioiis aequalibus. — 
Collected about Lake Waha, Nes Forces Co., Idaho, 2000^500 ft. alt., 27 June, 
1806, A, A. A E . Oertrude HeUer SSSO (Mo. Bot. Card. Herb. no. 893244, ttpb). 
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Crag’s Mts., 23 June, 1894, Henderson 2676 (G) ; on hills. Lake 
Waha, Nez Perces Co., 23 June, 1890, Henderson 2675a (Cor- 
nell). 

Washington: along irrigation ditches, Wawawai, May, 1897, 
Elmer 762 (M, R. Mt., and Pomona). 

43. M. arenarius Grant ^ PI. 8, fig. 1. 

Small glandular-pubescent anmuds, somewhat slimy and with 
soft white hairs; stems 8-15 cm. long, simple or branched; leaves 
few, mostly elliptical, sometimes ovate, with a rounded base, 
acute, 1-1.7 cm. long, 3-7 mm. wide, sessile, often reddish on the 
lower surface, entire or sparingly denticulate, 1-3-nerved from the 
base, ^occasionally with short-petioled lower leaves; fruiting 
pedicels slender, reddish, longer than the leaves, usually divari- 
cate and more or less curved; calyx narrowly campantdate, 5-6 
mm. long, slightly larger in fruit, 6-8 mm. long, often dotted with 
red, teeth subequal, trian^ar-acute, ciliate; corolla bilabiate, 
1.3-1. 7 cm. long, yellow, tube exserted, throat funnelform, with 
a hairy ring at the base of the lobes and two densely hairy ridges 
more or less dotted with red down the throat, lobes imequal, the 
middle lobe of the lower lip longer and spreading; stamens gla- 
brous, included, filaments fiat; style slightly exserted, fiattened, 
glabrous, stigma-lips broadly rounded, equal; capsule elliptical, 
longitudinally striate; seeds oval, papillate. 

Distribution: moist sandy places in the Transition Zone of the 
Sierra Nevada Mts., from Mariposa Co. to Fresno Co., Cali- 
fornia. 

Specimens examined: 

California: near Wawona, Mariposa Co., 5000 ft. alt., 23 Jime, 
1918, A. L. GrarU 1309 (N. Y., Cornell, M, Calif. Acad., and 
Calif.) ; in sandy places. Jackass Meadow, Madera Co., 7000 ft. 
alt., 25 Jime, 1918, A. L. Grant 1336 (Cornell, M, and Calif.) ; 

* Mimulua arenarius Grant, sp. nor., annuus pumilus, pubesoens, Tiscoso-Tillosus; 
foliis elliptiois, integerrimis vel parce denticulatis; pediculis foliis longioribus, pier- 
umqae divarioatis, curvatis; calyce fructifero campanulato, 6-S nun. longo, dentibus 
subaequalibus; coroUae labiis inaequalibus, 1.3-1.7 cm. longis; stylo exserto, glabro, 
lacmiis aequalibus. — Collected in moist sandy places near Huntington Lake, Fresno 
Co., 7000 ft. alt., fi July, 1917, Adels Lewie Grant lOSS (Gray^Heib., Phil. Acad. 
Nat. Sci. Herb., Cornell Univ. Herb., Mo. Bot. Card. Herb. no. 849663, ttpii. Rocky 
Mt. Herb., Univ. Calif. Herb., Stanford Univ Herb., and Pomona Coll. Herb.). 
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Arnold Meadow, Madera Co., 5000 ft. alt., 27 June, 1918, 
A. L. Grant ISUa (Cornell, M, and Calif.) ; Raymond, Madera 
Co., 10 June, 1894, Burnham (Cornell); Huntington Lake, 
Fresno Co., 6 July, 1918, A. L, Grant H12 (M and Calif.); 
Huntington Lake, 20 July, 1917, A. L. Grant 1119 (M and 
Stanford); in moist sandy places near the Lake, Huntington 
Lake, 7000 ft. alt., 5 July, 1917, A. L. Grant 1032 (G, Phil., 
Cornell, M, type, R. Mt., Calif., Stanford, and Pomona). 

This species is mtermediate between M. floribundua and M. 
Ptilaiferaa. It may be separated from the first by its leaves, 
which are mostly elliptical and either entire or sparingly denticu- 
late, by the length of the corolla, and by the curved and divaricate 
pedicels. It may be distinguished from M. Pvlsiferae by the 
tjrpe of the pubescence, the shorter calyx-tube, and the longer 
style. 

44. M. floribondus Dougl. in lindl. Bot. Reg. pi. 1126. 1828; 
Benth. Scroph. Ind. 29. 1835; DC. Prodr. 10: 372. 1846; 
Hook. FI. Bor. Am. 2: 99. 1840; Hook. & Am. Bot. Beechey’s 
Voyage, 378. 1840; Gray in Proc. Am. Acad. 11: 99. 1876; 
Bot. Calif. 1 ; 569. 1876; Syn. FI. N. Am. 2*: 278. 1878, ed. 2, 
and Suppl. 450. 1886; Wats. Bot. King’s Exp. 224. 1871; 
Greene in Bull. Calif. Acad. Sci. 1: 117. 1885; Manual Bay 
Region, 276. 1894; Howell, FI. Northwest Am. 522. 1901; 
Jepson, FI. W. Mid. Calif. 407. 1901, and ed. 2, 379. 1911; 
Eastwood, FI. South Fork King’s River, Sierra Club Publ. 27 : 
66. 1902; Abrams, FI. Los Angeles, 366. 1904, and ed. 2, 336. 
1917 ; Nelson in Coulter & Nelson, Manual Cent. Rocky Moun- 
tains, 454. 1909; Hall, Yosemite FI. 222. 1912; Piper, FI. 
Southeast Wash, and Adj. Idaho, 228. 1914; Henry, M. Brit. 
Columbia, 269. 1915; Rydb. FI. Rocky Mountains, 779. 1917. 

M. peduncularta Dou^. in Benth. Scroph. Ind. 29. 1835; 
G. Don, Hist. Dichlam. PI. 4 : 554. 1838; Walp. Rep. 3 : 376. 
1844r45. 

M. atroHnua Suksd. Deut. Bot. Monatsschr. 18: 154. 1900. 
M. floribundua ^ minor Hook. FI. Bor. Am. 2: 99. 1840. 

M. pubeacena Benth. in DC. Prodr. 10: 372. 1846. 

M. deUoideua Gdgr. in Bull. Soc. Bot. Fr. 19: 218. 1919. 
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A viscid-villous, more or less slimy annual; stems 8-50 cm. 
long, diffusely branched from the base, somewhat weak, often 
climbing over moist rocks; leaves scattered, thin, ovate to ovate- 
lanceolate, 1.5-6 cm. long, .6-3 cm. wide, acute, dentate with 
short salient teeth, ciliate, base broad, mostly truncate or sub- 
cordate, 3-6-nerved, usually shorter than the intemodes, petioles 
longer or shorter than the blade, sometimes slightly winged or 
occasionally sessile; pedicels filiform, frequently shorter than the 
leaves and more or less spreading in maturity; calyx plicate- 
carinate, slightly campanulate, 4-7 mm. long, broadly ovate in 
fruit and 6-10 mm. long, often spotted or tinged with red, teeth 
triangular, lanceolate, 1-1.5 mm. long, ciliate, equal; corolla 
cylindrical to funnelform, .7-1.4 cm. long, yellow, tube slightly 
exserted, throat short, ampliate, dotted or streaked with red, 
lobes unequal, mostly erect, short, rounded, the lower lip some- 
times slightly spreading; style and stamens glabrous, included, 
stigma-lips equal, rounded; capsule chartaceous, shorter than the 
calyx, oblong, placentae completely adherent; seeds oval, loi^- 
tudinally wrinkled. 

Distribution: moist places in the mountains from British 
Columbia south to Colorado and California. 

Specimens examined: 

British Columbia: Sprout, 30 June, 1890, Macoun (M); grassy 
places. Elk River, 24 July, 1883, Dawson (G). 

Wyoming: wet banks, Halleck Cafion, Albany Co., 4 July, 1900, 
Nelson 7440 (G, M, R. Mt., and Pomona); moist ledges, Jelm, 
Albany Co., 8 July, 1907, Nelson 9076 (R. Mt.) ; Grand Teton, 
Jackson’s Hole, 6 Aug., 1920, Payson & Payson 2ilZ6 (Cornell 
and R. Mt.). 

Colorado: Black Cafion, Gunnison Watershed, 7076 ft. alt., 20 
Jvme, 1901, C. F. Baker 200 (M, R. Mt., and Pomona); Ci- 
marron, 6900 ft. alt., 6 June, 1901, C. F. Baker SO (G, M, and 
Pomona) ; Arkansas Cafion, 21 July, 1873, T. S. Brandegee 816 
(M) ; Colorado, 1872, Greene 224 (M) ; Fort Collins, 28 Aug., 
1894, C. F. Baker 564 (Pomona); San Luis Valley, S^t., 1873, 
Wolfe Sll (Cornell) ; pond, Boulder, 6500 ft. alt., 30 June, 1906, 
Daniels 247 (M); moimtains between Sunshine and Ward, 
Boulder Co., 8000 ft. alt., Aug., 1902, Tweedy 6202 (R. Mt.) ; 
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Powdl’s Colorado Exploring Expedition, 1868, Vaaey S96 (M). 

Arizona: Verde River, 27 May, 1867, Smart 90S (G). 

Idaho: sandy places, Lemp Gulch, Boise, 22 Aug., 1911, Clark 
£89 (R. Mt.); Truckee Valley, 4500 ft. alt., July, 1867, Watson 
794 (G); Salmon, 23 June, 1920, Payson & Payson 1765 
(Comeli and R. Mt.). 

Nevada: about Washoe Lake, Washoe Co., 25 June, 1902, C. F. 
Baker 1174 (M, R. Mt., and Pomona). 

Washington: on the Columbia, 1826, Douglas (M, sketch of the 
type of M. peduTicularis Benth. sent from Kew Herb.) ; damp 
sandy bank of the Columbia River, Bingen, Sept.-Dee., 1904, 
Suksdorf (R. Mt.) ; damp, sandy banks of the Columbia River, 
Sept.-Dec., 1892, Suksdorf £185 (M and Stanford); damp 
cliffs, Almata, 28 Jime, 1894, Piper 1867 (R. Mt. and Pomona) ; 
Sprague, 30 May, 1892, Henderson (M); Whitman Co., 18 
July, 1892, Henderson (M) ; springy patches or along irrigation 
ditches, Wawawai, May, 1897, Elmer 764 (M) ; Yakima Region, 
Northern Transcontinental Survey, 1882, JP. S. Brandegee 
£06a (M); Spokane Falls, 24 Sept., 1880, Watson S09 (G); 
moist ground, Spokane, 18 Aug., 1892, Sandberg, MacDougal 
<fc Heller 926 (G); moist sandy bank of the Columbia, W. 
Klickitat Co., Sept., 1883, Suksdorf £05 (G); on limestone 
rocks on dry sandy soils in the interior of the Columbia, 1826, 
Douglas (G, probably part of the type collection). 

Or^on: Cmrant Creek, 11 May, 1885, Howell 617 (G); moist 
situations. North Pine Creek, near Snake River, 13 July, 1899, 
Cuside ££37 (Comeli and M) ; Oregon, 1871, E. HaU S77 (G 
and M). 

California: near Kneeland, Humboldt Co., June, 1882, Rattan 
(Stanford) ; moist places in a forest near Little Lake, Mendocino 
Co., June, 1882, Rattan (G); swamp near Willett’s, Mendocino 
Co., Jime, 1882, Rattan (Stanford); Squaw Creek Ranger 
Station, Shasta Co., June, 1916, Drew (Stanford); Stillwater, 
Shasta Co., 4 July, 1898, M. S. Baker £80 (Pomona) ; Eldorado 
Co., 1886, Rattan (Stanford); Sulphur Creek, Colusa Co., 26 
June, 1877, Rattan (Stanford); Sierra Co., 1874, Lemmon (G); 
Sonoma Creek bed, 9 May, 1885, Rattan (Stanford); Swanton, 
Santa Cruz Co., spring, 1912, Rich (Stanford); Boulder Creek, 



ICM] 


OBAin* — ^A. MONOGRAPH OF THE GENUS MIHUIiUS 219 


Santa Cruz Co., 3 Aug., 1907, Walker 808 (Pomona) ; Santa Cruz, 
24 June, 1903, C. H. Thompson (M) ; Carmel River near Pacific 
Grove, 6 July, 1907, Patterson & WiUz (Stanford) ; Pine Mt. 
opposite St. Simeon Bay, San Luis Obispo Co., 22 July, 1876, 
Edw. Palmer S8S (M) ; growing beside a water trough and climb- 
ing over the wet rocks. Priest’s Grade, Tuolumne Co., 9 July, 
1916, A. L. Grant 88S (M, Ore., and Calif. Acad.) ; in meadows, 
Yosanite, 17 Aug., 1872, Redfield 6107 (M); near Stoneman 
Orchard, Yosemite Valley, 4000-4500 ft. alt., 19 Jime, 1911, 
Abrams 4380 (Stanford) ; meadow near Sentinel Hotel, Yosem- 
ite Valley, 4000-4500 ft. alt., 6 July, 1911, Abrams 4037 
(Stanford); Arnold Meadow, Madwa Co., 5000 ft. alt., 27 
June, 1918, A. L. Grant 1344 (G, N. Y., M, Calif., and Pomona) ; 
Huntington Lake, Fresno Co., 7000 ft. alt., 26 July, 1917, 
A. L. Grant 1409 (M); near Milo, Tulare Co., 6 April, 1900, 
Dudley (Stanford); wet rocks. Middle Tule River, 4000-5000 
ft. alt., Apr.-Sept., 1897, Purpus 5603 (M); Three Rivers, 
Tulare Co., 9 July, 1904, Culbertson, distributed as C. F. Baker 
4314 (M); Kem River Cafion, near Bakersfield, 7 Oct., 1910, 
McGregor 33 (Stanford); Avalon, Santa Catalina Island, 
April, 1896, Traek (M) ; in wet arroyos, San Clemente Island, 
June, 1903, Trask (U. S.) ; Upper Millard’s Canon, San Gabriel 
Mts., 29 July, 1917, F. Grinnell, Jr. (Stanford) ; Sturtevant’s 
Camp, Mt. Wilson, 25 July, 1901, G. B. Grant 4403 (Stanford); 
weakly erect in shady places near water, Millard Canyon, 
Pasadena, 17 Jime, 1904, G. B. Grant 790 (R. Mt. and Stan- 
ford) ; West Fork San Gabriel River, Los Angeles Co., 9 July, 
1901, Abrams 1873 (Stanford); along streams, near Laguna, 
July, 1916, Craujord (Pomona) ; moist, sandy creek-bank near 
Los Angeles, 25 June, 1915, Macbride & Payson 765 (R. Mt.) ; 
sandy flats along creeks, Santa Monica Range, June, 1890, 
Hasse (M); along streams in Palmer’s Cafion, Claremont, 14 
Aug., 1915, Crawford (M and Pomona); Icehouse Cafion, 
San Antonio Mts., 5200 ft. alt., 16 Jime, 1918, 1. M. Johnston 
(Pomona); San Antonio Cafion near Claremont, 2 Aug., 1903, 
C. F. Baker 3448 (M and Pomona) ; Little Santa Anita Canyon, 
Los Angeles Co., 1 July, 1902, Abrams 3611 (M and Stanford); 
Red Hill near Upland, 1300 ft. alt., 4 July, 1918, 1. M, Johnston 
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(Pomona); wet sand in wash, Upland, 4 May, 1917, Parish 
11172 (M); river banks, Victor^e, 26 June, 1916, Parish 
10606 (Stanford); Little Bear Valley, San Bernardino Mts., 
Aug., 1884, Parish 447 (Stanford); Arrowhead Hot Springs, 
23 May, 1^, G. B. GrarU 6658 (Stanford) ; Icehouse Cafion, 
San Antonio Mts., 7000 ft. alt., 16 Jime, 1918, Parish 11961 
(M); shady places in the mts., San Bernardino Co., May, 
1888, Parish (M); Strawberry Valley, Riverside Co., 8 Aug., 
1901, G. B. Grant 4488 (Stanford) ; along water courses, in the 
vicinity of Strawberry V^alley, 5200 ft. alt., June, 1901, H. M. 
Hall 2202 (M and Stanford) ; river bottoms by stream in very 
damp soil, San Jacinto RIvot Cafion, 30 May, 1917, Jenkins & 
Street (Pomona); Cuyamaca Mts., July, 1889, Orcutt (M); 
Pine Valley, San Diego Co., 2 Sept., 1882, Orcutt 691 (M); 
Jamul Valley, San Diego Co., 1500 ft. alt., June, 1895, Stokes 
(Stanford). 

Mexico: 

Sinaloa: gravel beds along river in vicinity of San Bias, 24 March, 
1910, Rose, Standley & RusseU 1SS96 (U. S.). 

Chihuahua: Hacienda, San Jose, 2000 ft. alt., Aug., 1885, Edw. 
Palmer 62 (Phil.). 

44a. Var. geniculatus (Greene) Grant, comb. nov. 

M. geniculatus Greene in Bull. Calif. Acad. Sci. 1: 280. 1885; 
Hall, Yosemite FI. 222. 1912. 

Branches spreading, typically strongly geniculate at the thick- 
ened nodes, plant sparingly villous. 

Distribution: in the moxmtains of Idaho and California. 
Specimens examined: 

Idaho: dry, stony cliffs. Three Creeks, 1 July, 1912, Nelson & 
Macbride 2285 (R. Mt.). 

California: Truckee, Sept., 1888, Brandegee (G); Truckee, Sept., 
1888, Curran (Calif.); Lewis, Mariposa Co., 26 April, 1895, 
Congdon (Stanford) ; Fresno Co., Oct., 1890, Peckinpah (U. S.); 
Toll House, Fresno Co., 2050 ft. alt., 13 June, 1900, Hall & 
Chandler 6 (Stanford); in rock crevices of Dry Butte, Te- 
hachapi, 14 Jime, 1907, Hasse dk Davidson, (G); Tehachapi, 
1884, Curran (M and Stanford, type collection) ; in moist sandy 
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places along streams, San Bernardino Forest Reserve, 28 Dec., 
1903, MeU & Knopf (M); Caliente, 11 May, 1891, T. S. 
Brandegee (Calif.). 

Numerous specimens of M. floribundm occur which show 
slight geniculations at some of the nodes and connect the variety 
with the species. 

44b. Var. membranaceus (A. Nels.) Grant, comb. nov. 
ilf. nmrdrranaceua A. Nels. in Bot. Gaz. 34: 30. 1902; Rydb. 
FI. Rocky Moimtains, 779. 1917. 

Stems slender, more or less procumbent, sparsely villous, 
geniculate, sometimes winged on the upper part; leaves thin, 
membranaceous, often almost glabrous, the petioles frequently 
winged. 

Distribution: in damp, shaded places in Rocky Moimtains and 
in California. 

Specimens examined: 

Montana: McDonald Lake, 7 Aug., 1893, WilUamB S4S (R. Mt.). 
Wyoming: imder moist cliflfs, Oow Creek, Albany Co., July, 
1903, Nelson 8951 (G, M, and R. Mt.); Cummins, 28 July, 
1895, Nelson 1615 (Cornell, M, and R. Mt.); headwaters of 
Clear Creek and Crazy Woman River, Big Horn Mts., 7000- 
9000 ft. alt., 20 July-15 Aug., Tweedy SJ^SS (R. Mt.); in damp, 
shaded woods. Centennial, Albany Co., 27 July, 1900, Nelson 
7729 (R. Mt.); Centennial Hills, 17 Aug., 1895, Nelson 168S 
(G, Cornell, M, and R. Mt., type); Centeimial, Albany Co., 
7 Aug., 1902, Nelson 8828 (G, Cornell, M, R. Mt., and Po- 
mona). 

Colorado: Flagstaff Mt., near Boulder, 19 July, 1906, Robbins 
21S8 (R. Mt.); in wet places, moimtain sides about Empire, 
6 Aug., 1892, Patterson 261 (M); wet rocks, Georgetown, 17 
Aug., 1874, Engelmann (M). 

Idaho: shaded river banks, St. Anthony, 5 July, 1901, Merrill 
& Wilcox 827 (R. Mt.). 

Utah: Bullion Cahon, in and near the Gorge, 27 July, 1905, 
Rydberg & CarUon 7269 (R. Mt.). 

California : hills about 3 miles above Pollasky,' 11 April, 1906, 
HeUer 8142 (Phil., M, and Stanford) ; Millard Canyon, near 
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Pasadena, 16 June, 1904, G. B. Grant 790a (R. Mt. and Stan- 
ford); San Bernardino Valley, 1000 ft. alt., 28 June, 1905, 
Pariah 6lfi5 (R. Mt.). 

This is undoubtedly a shade form of the i^ecies and is to be 
distinguished by its thin leaves, which are sparsely villous, and 
by its usually winged petioles. All gradations are found between 
t^ and the species. 

44c. Var. subulatus Grant, var. nov.> 

Fruiting calyx 8-9 mm. long, constricted at the throat, teeth 
deltoid-subulate, 2-3 mm. long, and strongly spreading; corolla 
1.5-2 cm. long, broadly funndform. 

Distribution: in damp sandy soil of the central Sierra Nevada 
Mountains, California. 

Specimens examined: 

California: Yankee Hill, Columbia, 8 June, 1915, Jepam 6401 
(Calif.) ; growing in moist places along the roadside, between 
Hog Ranch and Hetch-Hetchy Valley, 4200 ft. alt., 16 June, 
1917, A. L. Grant 970 (M, type, G, U. S., Calif.) ; near Hetch- 
Hetchy Valley, 10 June, 1916, A. L. Grant 805 (M and Calif.) ; 
McGill’s Meadow to Lake Eleanor, Tuolumne Co., 12 July, 
1894, Burnham (Cornell); above Mormon Bar, Mariposa Co., 
26 July, 1903, Congdon (M); Coulterville Trail, Mariposa Co., 
29-30 July, 1895, Congdon (Stanford) ; Hetch-Hetchy, 3700 ft. 
alt., 29 July, 1909, Jepaon 844^ (Calif.); Hog Ranch, Yosemite 
Park, 5000 ft. alt., 3 Aug., 1911, Jepaon 4687 (Calif.); Coulter- 
ville, 14 July, 1896, Jepaon 88m (Calif.); Little Yosemite, 
6300 ft. alt., 5 July, 1909, Jepaon 8148 (Calif.). 

45. M. jungermannioides Suksd. Deut. Bot. Monatsschr. 18: 
154. 1900; Piper, Contr. U. S. Nat. Herb. 11; 511. 1906. 

A low, nearly prostrate perennial, propagating itself by runners 
which produce small terminal buds in the fall; stems 5-30 cm. 

iMimiiltti floribnadtti DougL rar. subnlatos Grant, var. nov., calyx fruotifer 
8-G mm. longua; fauoe oonstricto, dentibus triangularHubulatis, 2-8 mm. longis, 
patulis; ooroUa 1.6-2 cm. longa. — Collected in moist places al^ the roadside, 
between Hog Ranch and Hetch-Hetchy Valley, 4200 ft. alt., 16 June, 1917, Adels 
JLewfe Orant 970 (Gr&y Herb., U. S. Nat. Herb., Mo. Bot. Gard. Herb. no. 840666, 
Tm, and Unhr. Calif. Herb.). 
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long, the whole plant densely viscid-villous; leaves niunerous, 
thin, broadly ovate, acute, 1.5-2 cm. long, 1.2-1.6 cm. wide, 
base cuneate, cordate, or broadly triangular, petioles shorter 
than the blade, irr^ularly denticulate; pedicels filiform, much 
longer than the leaves; calyx campanulate, acutely angled, little 
or not at all inflated in fruit, 7-8 mm. long, teeth short, broadly 
triangular, 1-1.5 mm. long, mucronate or often 2-3-cleft, sub- 
equal, ciliate; corolla funnelform, bilabiate, 16-18 mm. long, 
yellow, tube slender, twice as long as the calyx, throat and lobes 
short; stamens included; stigma-lips equal; capsule lanceolate, 
shorter than the cal 3 rx, stipitate, placentae adherent to the apex; 
seeds oval, minutely papillate. 

Distribution: in damp places in Washington and Oregon. 
Rajely collected. 

Specimens examined: 

Washington: on steep, overhanging, damp cliffs near Bingen, 11 
Aug.-Nov., 1892, Suksdorf 1470 (N. Y., F., and M, type 
collection). 

Oregon: Rainier, 1893, Briggs (Phil.). 

46 . M. moschatus Dougl. in Lindl. Bot. Reg. pi. 1118. 1828; 
Benth. Scroph. Ind. 29. 1835; DC. Prodr. 10: 372. 1846, in 
part; Hook. FI. Bor. Am. 2; 99. 1840; Gray in Bot. Calif. 1: 
569. 1876, in part; Syn. FI. N. Am. 2‘; 27. 1878, ed. 2, and 
Suppl. 447. 1886; Greene in Bull. Calif. Acad. Sci. 1: 118. 
1885; Manual Bay Region, 276. 1894; Conzatti & Smith, FI. 
Sin. Mex. 117. 1897; Howell, FI. Northwest Am. 522. 1901; 
Eastwood, FI. South Fork King’s River, Sierra Club Publ. 27: 
65. 1902; Abrams, FI. Los Angeles, 365. 1904, and ed. 2, 336. 
1917; Piper, Contr. U. S. Nat. Herb. 11: 509. 1906, in part; 
FI. Southeast Wash, and Adj. Idaho, 228. 1914, in part; Nelson 
in Coulter & Nelson, Manual Cent. Rocky Mountains, 454. 1909, 
in part; Henry, FI. Brit. Columbia, 268. 1915; Rydb. FI. 
Rocky Mountains, 779. 1917. 

A more or less slimy, viscid-villous perennial; rootstocks 
slender, often moniliform, stems 5-30 cm. long, creeping or 
dectimbent, rooting at the lower nodes; leaves ovate, 1-4 cm. 
long, .5-2 cm. wide, acute or obtuse, entire or sparingly den- 
ticulate, base sometimes subcordate or nearly truncate, short- 
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petioled, pinnately* veined; flowers few, pedicels slendw, shorter 
ihan the leaves; calyx campanulate, 8-10 mm. long, teeth 
lanceolate, acute or often subulate, unequal, frequently nearly 
one-third the length of the tube; corolla fuimdform, 1.4r-2 cm. 
long, yellow, tube cylindrical, oiserted, throat short, usually 
striped with red and with two densdy bearded lines below the 
lower lip, lobes rounded, subequal; stamens included, filaments 
glabrous, anthers pubescent, coherent nearly to the base; style 
glabrous, stigma-lips broad, rounded, equal, fimbriate; capsule 
ovate, acuminate, included, placentae adherent to the apex; 
seeds oval, tuberculate. 

Distribution: moist places in moimtain r^ons from Montana 
and British Columbia to southern California. It has become 
established in various parts of Europe and eastmi North America. 
Specimens exammed: 

Montana: Helena, Aug., 1892, SUxn (M); Coeur D’Alene, near 
Borax, 6000 ft.^alt., 8 Aug., 1902, BlaiMnship (M); Summit, 
Great Northern Ry., 25 July, 18M, Williams (R. Mt.). 
Wyoming: East de Lacy’s Creek, Yellowstone Park, 10 Aug., 
1897, Rydberg & Bessey 434^ (R. Mt.); Yellowstone Park, 
5 Aug., 1885, LeUerman (M). 

Idaho: Lake Waha, Nez Perces Co., 3500-4000 ft. alt., 25 June, 
1896, Heller & HeUer SSI 6 (M and Cornell) ; about Lake Coeur 
d’Alene, Jime-July, 1892, AiUm (M); Forks of St. Mary’s 
River, Coeur d’Alene Mts., -4 July, 1895, Leiberg 1168 (M); 
wet sunny ground, along creeks. Cedar Mts., near Moscow, 
7 July, 1894, Henderson (Cornell and R. Mt.); Cedar Mts., 
June, 1896, Elmer 8074 (Pomona); Bald Knob, Cedar Mt., 
Latah Co., 20 June, 1892, Sandberg, McDougal & HeUer 444 
(Stanford) ; moist sand. Silver City, Gwyhee Co., 7000 ft. alt., 
18 July, 1910, Macbride 4S1 (M and R. Mt.) ; Trinity, Elmore 
Co., 9 Aug., 1910, Macbride 669 (M and R. Mt.) ; Tamarack, 
Washington Co., 11 Aug., 1911, Clark SSO (M and R. Mt.); 
shady stream bottoms, Boise, 2880 ft. alt., 18 June, 1910, 
Macbride 261 (R. Mt.); Boise Basin, July, 1892, Mtdford (M); 
river banks, Kootenai Co., July, 1891, Leiberg S8S (Pomona). 
Utah: vicinity of Clayton Peak, Wasatch Mts., 12-26 Aug., 
1903, Stokes (M); Petarson, Weber River, 18-24 July, 1902, 
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Pommel & Blackwood S784 (M); Big Cottonwood Cafion, 
below Silver Lake, 27 June, 1905, Rydberg & Carlton 6S64 
(R. Mt.). 

British Columbia: near mouth of Downie Creek, 9 Aug., 1905, 
Shaw 1119 (M); de^ thicket, east of Nelson, 15 June, 1905, 
Shaw 669 (M); Kootenai Riv^, 1 July, 1890, Maeoun (M); 
Skagit River, 6 July, 1905, Maeoun 76789 (M and Cornell); 
lUecillewaet Valley, Loop Tnul, Glacier, 3500-4000 ft. alt., 
20 July, 1906, S. Brown 669 (M); river bottoms, Vancouver 
Island, 7 Aug., 1902, BosendaM 895, in part (Stanford); 
margins of grassy springs near Fort Vancouver, 1825, Douglas 
(G). 

Washington: Lookout Mt., Whatcom Co., 23 Aug., 1914, Muen- 
sdwT 964 (Cornell) ; Stevens Pass, Cascade Mt., 3950 ft. alt., 
16 Aug., 1893, Sandberg & Leiherg S69 (M) ; Tacoma, 16 July, 
1880, Engdmann (M); Mt. Constitution, San Juan Islands, 
25 Jtme-1 Ai^., 1917, Zeller & Zeller 19091 (M); Newman 
Lake, 14 Aug., 1912 Tureeson 98 (M); Kalama, 27 July, 
1918, Roueh 9, S (Cornell and M) ; near Montesano, ChehaUs 
Co., 9 July, 1917, J. M. Grant (Cornell); swamps, Sequim, 
Aug., 1915, J. M. Grant (M). 

Oregon: stream banks in mountains of Lake Co., 21 Aug., 1901, 
Cueide 9773 (M, Comdl, and R. Mt.) ; wet granitic soil, Wal- 
lowa Mts., Aug., 1906, Cttsick 3116 (M and Stanford); Port- 
land, 5 July, 1903, LimeU (R. Mt.); near Portland, 1 Aug., 
1880, Engelmann (M); Sullivan’s Gulch, Portland, 14 July, 
1902, Sheldon S10880 (M) ; Cottonwood Creek Cafion, 1325 ft. 
alt., 3 June, 1897, Sheldon 8949 (M) ; Big Cafion, Wallowa Co. 
24 Aug., 1897, Sheldon 8773 (M); wet meadow, vicinity of 
Oregon City, 11 Jime, 1905, Lyon 68 (Stanford); Deer Creek 
Valley, Josephine Co., 4-16 July, 1919, Dole (Stanford); 
Calapooya Valley, 18 July, 1899, Barber (R. Mt.); Queen’s 
Branch, Jackson Co., 25 Jime, 1892, Hammond 319 (M); 
near Canyonville, Aug., 1922, Epling 6378 (Epling); Crater 
Lake National Park, 20 July, 1918, Heller 13060 (M). 

California: Mt. Bidwdl, Modoc Co., 7 Aug., 1918, Jepeon 7866 
(Calif.); in the “Horse pasture” near the summit of Mt. 
Sanhed^, Lake Co., 20 July, 1902, Heller 6993 (Cornell, M, 
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R. Mt., and Pomona); Cosunmes, Eldorado Co., 28 Aug., 
1896, Hansen 1908 (Stanford); Yosemite Valley, 4-12 July, 
1901, G. B. Grant 4946 (Stanford); Mariposa, 30 April, 1895, 
Cangdon (Stanford); Crane Flat, Yosemite, 15 Aug., 1872, 
Redfield 6121a (M); Yosemite Falls, 5300 ft. alt., 25 June, 
1911, Jepson 4272 (Calif.). 

This plant is commonly cultivated in American and European 
gardens. The musk-like odor is very characteristic and varies 
in intensity with the time of the day and with the individual 
plants, some appearing to be scentless at one time and fragrant 
at another. The moniliform rootstocks, the main character on 
which Dr. Greene based M. moniliformis, are found on specimens 
of t 3 ^ical M. moschatus. 

46a. Var. longiflorus Gray, Syn. FI. N. Am. 2*: 278. 1878, 
ed. 2, and Suppl. 447. 1886; Curran in Proc. Calif. Acad. Sci. 
II. 1 ; 263. 1888; Hall, Yosemite FI. 221. 1912. PI. 9, fig. 3. 

M. moschatus Maund, Bot. 3: 283, pi. 71. 1829-30, not 
Douglas. 

M. dentatus var. gracilis Gray in Bot. Gaz. 7; 112. 1882. 

Af. moniliformis Greene in Bull. Calif. Acad. Sci. 1 : 10. 1884, 
and 119. 1885; Gray, Syn. FI. N. Am. ed. 2, 2‘; Suppl. 447. 
1886; Eastwood, FI. South Fork King’s River, Sierra Club Publ. 
27 : 65. 1902; Hall, Yosemite FI. 222. 1912; Smiley in Univ. 
Calif. Publ. Bot. 9 ; 334. 1921. 

M. moschatus var. paUidiflorus Suksd. Deut. Bot. Monatsschr. 
18 : 154. 1900. 

Rootstocks often moniliform; stems more nearly erect, com- 
monly viscid-villous, occasionally nearly glabrous; calyx 8^11 
mm. long, teeth nearly equal and shorter than in the species; 
corolla 2-3 cm. long, the tube twice as long as the calyx. 

Distribution: wet places in the mountains from British Colum- 
bia to California. Tliis is the common form in California. 
Specimens examined: 

British Columbia: Chilliwack Valley, 3000 ft. alt., 26 July, 1901, 
Macoun 64474 (M); Kootenai River, 1 July, 1890, Macoun 
(G and M); Port Albemi, Vancouver Island, 27 June, 1916, 
Henry 9054 (G). 
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Washington: springs near Chenowith, Skamania Co., 7 July, 
1894, Suksdorf SSSO (N. Y. and M) ; in wet peat*like swamps 
near Doubtful Lake near the summit of Cascade Pass, Sept., 
1897, Elmer (M, R. Mt., and Pomona); springy places, 
W. Klickitat Co., 18 June, July, 1885, Sukadarf (M and 
Stanford). 

California: liOg Lake, Shackleford Creek, Siskiyou Co., 5 June, 
1910, BvJtl&r 1611 (M, R. Mt., and Stanford); damp soil, 
Shackleford Creek, 4000 ft. alt., 8 July, 1910, Butter 1686 
(R. Mt. and Stanford); near Shasta Springs, Siskiyou Co., 
5 June, 1905, Heller 7960 (M and Stanford) ; north side, Mt. 
Shasta, Siskiyou Co., 11-16 June, 1897, H. E. Brown 406 
(M and R. Mt.); Deetz Station, near Black Butte, 3800 ft. 
alt., 25 Aug., 1914, Heller 11714 (Cornell, M, and Stanford); 
Klamath River near Requa, Del Norte Co., June, 1899, 
Dudley (Stanford) ; Forestdale, Modoc Co., July, 1898, M. S. 
Baker 646 (Calif.); Coffee Creek, Salmon Mts., Trinity Co., 
July, 1909, H. M. Hall 8666 (R. Mt.); Lassen’s Peak, Aug., 
1896, Austin 396 (G and M); Pine Creek, Lassen Co., 9 July, 
1894, Baker & Nutting (R. Mt.) ; Martin Springs, Lassen Co., 
30 July, 1922, Brown <fc Wieslander 17 (Cornell and Calif.); 
Squirrel Creek, vicinity of Quincy, Plumas Co., 29 June, 1919, 
Wanner 300 (Stanford); near Lassen Buttes, Plumas Co., 
6000 ft. alt., 15-31 Aug., 1897, H. E. Brown 669 (M and R. 
Mt.); near the summit of Soapstone Ridge, Plumas Co., 7 
July, 1915, Heller 18064 (M and Stanford) ; Red Point, Placer 
Co., 4500 ft. alt., July, 1892, Price (Stanford) ; near Prattville 
at Clear Creek, 5000 ft. alt., 2 July, 1897, Jones (M) ; in coarse 
granitic sand, west of Emigrant Gap, Placer Co., 12 Aug., 1917, 
Heller 18876 (M and Stanford); Cisco, 1870, Kellogg & Branrter 
(G); Bear Valley, Nevada Co., 4500 ft. alt., 20 July, 1898, 
Jepson 61m (Calif.); Cahto to Westport, Mendocino Co., 30 
July, 1897, Jepson 4^m (Calif.); Soldier’s Ridge, Mendocino 
Co., 24 July, 1897, Jepson 46m (Calif.) ; sununit of Yuba Pass, 
July, 1913, Ames 19 (Calif.); about Summit Station, Nevada 
Co., 20 July, 1903, Heller 6973 (M, R. Mt., Stanford, and Po- 
mona); lowCT end of Donner Lake, Nevada Co., 16 July, 
1903, Heller 6947 (M, Stanford, and Pomona); Nevada Co., 



228 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


(Toi. 11 


1892, Michener <& Bioletii (M) ; Sierra Valley, Sierra Co., with- 
out ^te, Lemnum 72 (G and M); Little Chico Creek, Butte 
Co., March, 1896, Austin 147 (M); Chico Meadows, Butte 
Co., 4000 ft. alt., ^ June, 1914, Heller llSli (Comdl, M, and 
Stanford); Coast Range west of Ald^ Springs, Glenn Co., 
5300 ft. ^t., 5 July, 1917, Heller 12797 (M); near Echo Camp, 
Eldorado Co., 7000 ft. alt., 6 Aug., 1915, Heller 12166 (Cornell, 
M, and Stanford); Summit, Aug., 1883, Greene (M and G); 
Donner Lake, Nevada Co., July, 1891, Sonne 268 (M) ; Glen 
Alpine, Eldoi^o Co., 12 July, 1898, Price (Stanford); Lake 
Tahoe, 1 Aug., 1891, Evans (M); Bear River, Amador Co., 
5500 ft. alt., 30 July, 1896, Hansen 1961 (M); Doak’s Ridge, 
Amador Co., 4000 ft. alt., July, 1892^ Hansen 466 (M and 
Stanford); Snowdon Ranch, Calaveras Co., 7 Aug., 1890, 
Jenson 48m (Calif.); Strawberry, Tuolumne Co., 16 July, 
1915, A. L. Grant 66 (Cornell); banks of Tuolumne River, 
Big Oak Flat Road, Tuolumne Co., 24 July, 1918, Ferris 1468 
(Stanford); Crocker’s, Tuolumne Co., 3 Aug., 1911, Jepson 
JfiJfi (Cahf.); Bri^tman’s Flat, Tuolumne Co., 3 Aug., 1916, 
A. L. Grant 892 (Comdl and Stanford); Hog Ranch, above 
Hetch-Hetchy Valley, 16 June, 1917, A. L. Grant 984 (Cornell, 
M, Calif., and Stanford); Big Creek, Big Oak Rat Road, 
Tuolumne Co., 22 June, 1919, Jepson 8S42 (Calif.); Little 
Yoseoiite, 6300 ft. alt., 6 July, 1909, Jepson S161a (Calif.); 
Hazd Green, 5-6 July, 1896, Jepson 44m (Calif.) ; Lake Merced, 
Yosemite Park, 13 July, 1911, Jepson 4429 (Calif.) ; Yos^nite 
Valley, 22 June, 1911, Abrams 4464 (Stanford); Yosemite 
Valley, 4-12 July, 1901, G. B. Grant 4242 (Stanford) ; Yosemite 
Valley, 12 June, 1891, Fritchey 26 (M) ; near Wawona, 15 June, 
1891, Fritchey 86 (M); Graveyard Meadow, Fresno Co., 18 
Aug., 1918, A. L. Grant 1614a (Calif.) ; bog. King’s River Caflon, 
near entrance to Bubbs Creek, 15 June, 1921, OtUey I486 
(Wellesl^ and Cornell) ; Huntington Lake, Fresno (jo., 7000 
ft. dt., 26 July, 1917, A. L. Grant 1176 (Wellesl^, Cornell, 
M, Ore., Calif., and Pomona); Huntington Lake, Fresno Co., 
31 July, 1918, A. L. Grant 1468 (U. S., Cornell, and M); Pine 
Ridge, Fresno Co., 15-25 June, 1900, HaU & Chandler 212 
(M and Stanford); second dry meadow creek crossing, Eem 
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River, 15 July, 1895, DtuUey 687 (Stanford); near Methusaleh 
Big Tree, r^on of Middle Tule ^ver, 28 July, 1895, Dudley 
981 (Stanford); wet places, woods near Middle Tule River, 
5000-5000 ft. alt., Apr.-Sept., 1897, Purpu* 6619 (M); Round 
Meadow, Tulare Co., July, 1^, 0. B. Orant 1980 (Stanford) ; 
Round Meadow, Giant Forest, 24 June-2 July, 1900, Jepaon 
680a (Calif.); Freeman Creek, Kern River, 7000 ft. alt., 28 
June, 1912, Jepaon 4888 (Calif.); Kern River Cafion, 6500 ft. 
alt., 6 July, 1912, Jepson 4980 (Calif.); Inverness, Marin Co., 
13 Aug., 1922, Jepeon 9808 (Cornell); Swanton, Santa Crus 
Co., 1912, Rich (Stanford) ; San Gabriel Mts., Los Angeles Co., 
31 Aug., 1917, F. OrinnM, Jr. (Stanford); Swartout Canyon, 
des^ slopes of San Gabriel Mts., 6500 ft. alt., 5 July, 1908, 
Abramt & McGregor 648 (Stanford); Swartout Canyon, San 
Antonio Mts., 6800 ft. alt., 3-6 June, 1900, H. M. Hall 1588 
(Stanford); moist places, San Bernardino Mts., 14 July, 1899, 
H. M. HaU 1898 (M and R. Mt.) ; Bear Valley, San Bernardino 
Mts., Aug., 1882, Pariah A Pariah 1468 (M); wet bank near 
Strawberry Flat, San Bernardino Mts., 5500 ft. alt., 21 June, 
1916, Pariah 10968 (Stanford); Little Bear Valley, San Ber- 
nardino Mts., Aug., 1884, Pariah & Pariah 1468 (Stanford); 
Hunsaker Flats, San Bernardino Mts., 5200 ft. alt., 8 June, 
1919, Mum A Johnaton 8868 (Pomona) ; wet meadow, Tahquitz 
Valley, San Jacinto Mt., 7500 ft. alt., 8 Aug., 1903, Jepaoh 8800 
(Calif.); San Jacinto Mts., 6000 ft. alt., 1 July, 1892, Haaae 
(M); near brook in woods, Idyllwild, San Jacinto Mt., 5300 
ft. alt., 1 July, 1921, Spencer 1888 (Pomona); Smith Mt., 
4500 ft. alt., July, 1895, Stokea (Stanford); Smith Mt., San 
Di^o Co., 25 July, 1882, Orcutt 488 (M). 

An interestii^ aberrant form has been noted by J. K. Henry 
in some plants he collected on Vancouv^ Island. All the petals 
were lobed with a cuspidate point at the base of each notch. 
The specimens of Mrs. K. Brandegee, collected at Giant Forest, 
Tulare Co., Califomia, have emarginate petals. 


46b. Var. sessUifolius Gray, Syn. FI. N. Am. ed. 2, 2': Suppl. 
447. 1886; Curran in Proc. Calif. Acad. Sci. 11,1:262. 18^; 
Greene, Manual Bay R^on, 276. 1894; Jepson, FI. W.M id. 
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Calif. 408. 1901, and ed. 2, 380. 1911; Abrams, FI. Los An- 
geles, 366. 1904, and ed. 2, 336. 1917 ; Henry, FI. Brit. Colum- 
bia, 268. 1915. 

Af. inodmia Greene in Bvill. Calif. Acad. Sci. 1; 119. 1885. 
Stems more nearly erect; upper leaves closely sessile by a 
broad base, lower leaves sometimes short-petioled; pedicels 
divaricate, elongated, often as long as the leaves, calyx 9-11 mm. 
long, enlarging in fruit, teeth imequal, sometimes one-half the 
length of the tube; corolla 2-3 cm. long. 

Distribution: in wet places from British Columbia to southern 
California. 

Specimens examined: 

British Columbia: river bottoms, Vancouver Island, 7 Aug., 
1902, Rosendahl 896a (M and R. Mt.); near Esquimault 
Harbor, Vancouver Island, 8 Aug., 1899, Barber' 179 (G); 
Elk Creek, near Victoria, 13 June, 1908, Macoun 87667 (G). 
Washington: Clallam, July, 1900, Elmer 2689 (M, Stanford, 
and Pomona); Seattle, 26 June, 1889, E. C. Smith (M); 
Seattle, July, 1915, Freiberg (M); Seattle, 18 May, 1910, 
Zeller (M); Tacoma, 28 May, 1896, Flett 130 (Cornell); Trout 
Lake, near Friday Harbor, 18 Sept., 1904, Berg 10 (Stanford) ; 
near Montesano, Chehalis Co., 27 June, 1898, Heller & Heller 
3961 (G, Cornell, and M); Brooklyn, King Co., 20 June-12 
July, 1898, Samge, Cameron & Lenacker (M). 

Oregon: Or^on, 1871, E. Hall 376 (G and M); gravelly stream 
bank, Salem, 31 May, 1915, J. C. Nelson 202 (Stanford). 
California: near Sisson, Siskiyou Co., 24 July-10 Aug., 1894, 
Jepson 43m (Calif.); Squaw Creek Ranger Station, Shasta 
Co., Jxme, 1916, Drew (Stanford); rocks along South Yuba 
River, Nevada Co., 14 June, 1893, Dudley (Stanford) ; Chico, 
1885, Gray (G) ; moist open places, Butte Meadows, Butte Co., 
26 July, 1917, Heller 12829 (Cornell, M, and Stanford); Areata 
to Trinidad, Humboldt Co., 18 July, 1916, Abrams 6107 
(Stanford); Albion River, Mendocino Co., May, 1902, Mo- 
Murphy 297 (Stanford) ; Ft. Bragg, 1914, Mathews 136 (Calif.); 
in ditch by roadside. Fort Bragg, Mendocino Co., 25 June, 
1921, OUleyJ616 (Wellesley, M, and Cornell); Wolf Creek 
between Willits and Laytonville, Mendocino Co., 6 July, 
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1916, Abrarm 58S6 (Stanford); forest near Little Lake, Men- 
docino Co., June, 1882, Rattan (Stanford); Guemeville, So- 
noma Co., 14 June, 1877, Ram'll (Stanford); Howell Mt., 
June and Sept., 1888, K. Brandegee (M and Stanford); Ang- 
win’s Meadows, Howell Mt., 26 June, 1893, Jepson 47m 
(Calif.); Horse Mt., N. Lake Co., July-Aug., 1893, Jepson 
48 m (Calif.); Mill Valley, Marin Co., 19 July, 1891, Jepson 
49m (Calif.) ; Gilroy to Santa Cruz, 16 June, 1896, Jepson 60m 
(Calif.) ; Boulder Creek, Santa Cruz Co., 3 Aug., 1902, H. A. 
Walker 71S (Pomona); Santa Cruz, 20 June, 1903, C. H. 
Thompson (M); springy places near Glendale, Los Angeles 
Co., 5 June, 1888, Hasse (Stanford); Fredalba, San Ber- 
nardino Mts., 22 July, 1902, Abrams 28(X) (M); along amall 
stream. Big Bear Valley, 6500 ft. alt., 4 July, 1920, Harwood 
4347 (Pomona) ; Swartout Valley, San Antonio Mts., 7500 ft. 
alt., 17 June, 1921, Mum 4615 (Pomona); wet bank, Straw- 
berry Flat, San Bernardino Mts., 5500 ft. alt., 21 June, 1916, 
Parish 10961 (Stanford); California, 1891, Hartweg (G). 

47. M. Leibergii Grants PI. 6, fig. 1. 

A low, loosely branched, glabrous perennial; stems 2-3 dm. 
long, weak, reclining or suberect, rooting from the nodes; leaves 
thin, ovate or oblong, 1.8-3 cm. long, 7-13 mm. broad, acute or 
obtuse, denticulate, mostly with short winged petioles, pin- 
nately-veined, intemodes and ascending pedicels longer than the 
leaves; calyx campanulate, 1-1.3 cm. long, not accrescent, 
minutely puberulent, teeth triangular-subulate, 3-4 mm. long, 
equal, recurved, minutely ciliate; corolla 1.8-2 cm. long, pale 
pink, tube included, throat fimnelform with a hairy ring at the 
base of the lobes and two densely hairy ridges below the lower 
lip, lobes apparently nearly equal, little spreading; stamens and 
style included, glabrous, filaments flattened, stigma-lips equal, 

' Mimulus Leibergii Grant, sp. nov., perennis glabnis; caulibus infinnis, resupinis 
suberectisve, 2-3 dm. longis; foliis tenuibiis, ovatis oblongisve, fere brevi-petiolatis, 
penninervibus, denticulatis; pediculis foliis longioribus; calyce 1-1.3 cm. longo, 
dentibus triangulariHSubulatiSy 3-4 mm. longis; corolla pallida rosea, 1.8-2 cm. 
longa. — Collected in wet soil along creek on Mt. Pleasant of the Spanish Peak 
Range, California, 6600 ft. alt., 16 July, 1900, John B, Le/iberg 6171 (U. S. Nat. 
Herb., no. 610415, ttpi). 
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broadly rounded; capsule ovate, acute, as long as the calyx-tube, 
placentae adherent to the apex; seeds oval, favose-areolate. 

Distribution: known only from the type locality. 

Specimens examined: 

California: in wet soil aloi^ creek on Mt. Pleasant of the Spanish 

Peak Range, 6500 ft. alt., 16 July, 1900, Leiherg 6171 (U. S., 

ttpb). 

48. M. alsinoides Dougl. in Benth. Scroph. Ind. 29. 1835; 
Hook. FI. Bor. Am. 2: 100. 1840; Benth. in DC. Prodr. 10: 
372. 1846; Gray in Proc. Am. Acad. 11: 98. 1876; Syn. FI. 
N. Am. 2‘: 277. 1878, ed. 2, and Suppl. 449. 1886; Greene in 
Bull. Calif. Acad. Sci. 1 : 115. 1885; Howell, FI. Northwest Am. 
521. 1901; Piper, FI. Northwest Coast, 324. 1915; Henry, 
FI. Brit. Columbia, 269. 1915. 

M. atainoidea 6 paniculatua Benth. Scroph. Ind. 29. 1840. 

Stems nearly glabrous, erect, simple or more often diffusely 
branched, 4-30 cm. long; leaves broadly ovate or rhomboid- 
ovate, 2-6 cm. long, 1-^ mm. wide, thin, glabrous, yellowi^- 
grem, irregularly dentate, 3-5-nOTved, the base sometimes trun- 
cate but more often narrowed abruptly to the long-margined 
petiole, the latter at least as long as the blade; intemodes and 
the erect or spreading filiform pedicels usually longer than the 
leaves; calyx 4^ mm. long, narrow, oblong, minutely puberulent, 
plicate-angled, fruiting calyx 7-9 mm. long, not inflated, teeth 
unequal, the 2 lower ones truncate and longer than the 3 short 
triangular-acute or mucronate upper ones; corolla bilabiate, 
funnelform, 1-1.3 cm. long, yellow, tube slightly exserted, lobes 
erose or emarginate, the middle lobe of the lower lip spreading 
and nearly twice as long as the lateral lobes or the 2 erect upper 
ones and with a large reddish spot near its base; stamens glabrous, 
the upper pair slightly exserted; style glabrous, exserted, stigma- 
lips unequal, oblong; capsule oblong-acuminate, usually slightly 
exserted, placwtae adherent to the apex; seeds oblong, smooth. 

Distribution: in wet places from British Columbia to northern 
California. 

Specimens examined: 

British Columbia: Esquimalt, Vancouver Island, 12 June, 1901, 
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Mcumn 87669 (Comdl); Chilliwack Vallqr, 29 June, 1901, 
Macoun 6U8S (G and M); vicinity of Victoria, 8 May, 1893, 
Macoun 70S (G); Victoria, 18 April, 1900, Pineo (Calif.); 
Vancouver, July, 1913, Henry (R. Mt.). 

Washington: in shade on damp rocks, Columbia River, W. 
Klickitat Co., 21, 23 May, 1884, Suksdorf 687 (M); damp 
cliffs in diade, Columbia River, W. Klickitat Co., 23 May, 
1884, Suksdorf 480 (G); dry bluffs, La Camas, 31 May, 1884, 
Henderson (Stanford); Columbia River, NuttaU (G). 

Oregon: wet sunny bluffs, Portland, 17 April, 1884, Henderson 
(Stanford); Rooster Rock, May, 1884. HowM (Stanford); 
rocky places, western Or^on, April, May, 1880, How^ (M) ; 
opposite Oswego, 17 May, 1893, Howell 454 (R. Mt. and 
Calif.) ; Willamette, 1877, Howell (G) ; wet rocks, Multnomah 
Falls, 8 April, 1914, Pedc 668S (G) ; Multnomah Falls, April, 
1SS4, HoweU (Phil.); Rock Spur, Clackamas Co., 1^ April, 
1903, Shddon 1186S (Stanford); Brookings, June, 1916, 
Thompson 140 (Stanford); rock crevices. Falls City, 12 May, 
1917, J. C. Ndson 11S6 (G); The Dalles, April, 1886, Davidson 
(Pomona); on rocks. Dalles, 12 April, 1903, LunneU (G); 
Or^on, 1871, E. Hall S78 (Phil, and M); Oregon, 1868-1^9, 
Kellogg <fc Harford 68S (G). ,, 

California : 1 May, 1876, Greene 7S4 (Phil, and M) ; near Kneeland 
Prairie, Humboldt Co., Jime, 1882, Rattan (G and Stanford); 
wet bank in brush patch, Kneeland Prairie, Humboldt Co., 
8 Jime, 1908, Tracy 2634 (Calif.). 

48a. Var. minimus Benth. Scroph. Ind. 29. 1835; DC. Prodr. 
10; 372. 1846; Hook. FI. Bor. Am. 2: 100. 1840; Gray in 
Proc. Am. Acad. 11: 98. 1876; Syn. FI. N. Am. 2‘; 277. 1878, 
ed. 2, and Suppl. 449. 1886. 

Very small plants, 1-3.6 cm. high; caljTC 3-5 mm. long; corolla 
5-7 mm. long; stamens exserted; capsule included. 

Distribution: British Coliunbia and Washington. 

Specimens examined: 

British Columbia: Vancouver Island, 1869-60, Wood (G). 
Washington: Columbia River, Scouler 182 (G and N. Y.); 
Cascade Mts. to Fort CoviUe on Or^on Boundary Com- 
mission, 1860, LyaU (G). 
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M. alsinoides is most closely related to M. Ptdtiferae with 
which it has often been confused. The unequal calyx-teeth, 

2 of which are truncate and longer than the 3 triangular-acute 
upper ones, distinguish this species from any other Mimului 
except M. pachyatyhia. 

49. M. pachystylus Grant* 

A low creeping perennial; stems 1-3 dm. long, viscid-pilose, 
with long soft hairs, prostrate, rooting freely from the nodes, 
1-3 dm. long; leaves broadly ovate, 1-3 cm. long, .5-2 cm. wide, 
acute, coarsely, dentate, pinnately-nerved, thick and usually 
glabrous, petioles short, viscid-pilose; flowers axillary, pedicels 
shorter than the leaves, densely viscid-pilose; calyx broadly 
campanulate, 9-10 mm. long, nearly glabrous, teeth short, 
broadly truncate, mucronate, the 2 upper teeth longer than the 

3 lower ones, sometimes with smaller teeth in between, throat 
oblique; corolla bilabiate, 1.3-1 .4 cm. long, broadly funnelform, 
apparently yellow, tube broad, included, throat slightly ex- 
serted, ampliate, with two densely bearded ridges below the 
lower lip, lobes unequal, broad, rounded; stamens glabrous, 
included, the upper pair sometimes longer than the style, anthers 
joined at least half their length; style glabrous, much thickened, 
sometimes with a swollen base, stigma-lobes broad, roimded, 
laciniate, equal; capsule ovate, attenuate, placentae adherent 
to the apex; seeds oval, apiculate at one end, favose areolate. 

Distribution: known only from Chiapas, Mexico. 

Specimens examined: 

Chiapas: Cerro del Boqueron, Aug., 1913, Purpus 7015 (U. S. 

and M, type). 

^Mimultts pachystylus Grant, sp. nov., perennis repens; caulibus viscido-pilosis, 
piostratis, 1-3 dm. longis; foliis late ovatis, acutis, crasse dentatis, 1-3 cm. longis, 
laminibus crassis, fere glabris; petiolis brevibus, pilosis, pediculis foliis brevibus, 
dense viscido-pilosis; calyce prope glabro, 9-10 mm. longo, dentibus brevibus, 
duobus supremis tribus ioierioribus longioribus; corollae labiis inaequalibus 1.3-1.4 
om. longis; staminibus glabris; stylo glabro, crasso, stigmae laciniis aequalibus; 
capsula ovata, attenuata. — Collected at Cerro del Boqueron, Aug., 1913, C. A. Pur- 
pus 7015 (U. S, Nat. Herb., and Mo. Bot. Gard. Herb., no. 741579, type). 
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50. M. Dudley! Grant* PI. 4 ^ fig. 2 . 

Stems 8-16 cm. high, viscid-villous; leaves thin, broadly ovate, 

2-3 cm. long, 1-2 cm. wide, acute, saliently dentate, truncate or 
rounded at the base, light green above and frequently tinged with 
red below, pinnately-veined, sparsely villous; pedicels slender, 
almost filiform, villous, longer than the leaves, erect in flower, 
spreading in fruit; calyx campanulate, 6-7 mm. long, usually 
tinged with red, densdy viscid-villous with long white hairs, 
slightly inflated and broadly oval in fruit, constricted at the 
orifice, teeth equal, triangular-acute, ciliate, 2 mm, long; corolla 
somewhat bilabiate, 1 . 7-2.2 cm. long, yellow, tube cylindrical, 
almost twice as long as the calyx, throat very short, abruptly 
expanding to the broad spreading unequal lobes, 4-8 mm. long, 
the lower lip longer than the upper one and closely streaked with 
red toward the throat; stamens glabrous, included in the tube 
and inserted near its base; style little longer than the stamens, 
stigma-lips equal; capsule oblong, acute, shorter than the calyx- 
tube, placentae firmly adherent; seeds oval, slightly papillate. 

Distribution: known only from Tulare Co., California. 

Specimens examined: 

California: rocky cliffs east of the Tule River, Tulare Co., 27 

March, 1897, Dudley (Stanford, type); Tulare Co., April, 

1897, Davy (Pomona). 

51. M. Parishii Greene in Bull. Calif. Acad. Sci. 1 : 108. 1885; 
Gray, Syn. FI. N. Am. ed. 2 , 2 ‘: Suppl. 460. 1886; Abrams, FI. 
Los Angeles, 366. 1904, and ed. 2, 336. 1917. 

A stout, erect, densely glandular-villous annual; stem 1.5-4 
dm. high, simple or mostly branching from the base; leaves ovate 
to lanceolate-oblong, 1.5-5 cm. long, .3-1.7 cm. wide, clasping 
by a broad sessile base, irregularly dentate, obscurely 3 -nerved, 
grayish-green; inflorescence paniculate; pedicels slender, shorter 

^ Mimulus Dttdlejri Grant, sp. nov., caulis viscido-villosus, 8-15 cm. longus; 
foliis late ovatis, acutis, petiolatis, acute dentatis; pediculis foliis longioribus; calyce 
6-7 mm. longo, dentibus triangulari-acutis, aequalibus; corolla 1.7-2.2 mm. longa, 
flava, fauce brevi, laciniis latis, inaequalibus, labio inferiore rubro-lineato; staminibus 
styloque brevibus; stigmae laciniis aequalibus; capsula inclusa, oblonga. — Collected 
on rocky cliffs east of the Tule River, Tulare Co., 27 March, 1897, W, R. Dvdley 
(Stanford Univ. Herb., no. 21830, ttpb). 
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than the leaves, erect, somewhat spreading; calyx oblong, mem- 
branaceous, pale grayish-green, 8^ mm. long, fruiting calyx 
1-1.2 cm. long, not inflated, teeth short, 1-2 mm. long, equal, 
broadly deltoid-acute, the margins sparsely glandular-ciliate; 
corolla pale pink to rose or lilac, rarely white, 1-1.3 cm. long, 
tube and throat included, lobes subequal, exserted, erect, truncate 
or roimded and slightly erose; stamens included, fibrous; style 
and stigma slightly exserted, glabrous; stigma-lips unequal, 
oblong; capsule included, chartaceous; seeds oblong, smooth, 
apiculate at each end. 

Distribution: along streams in the desert mountain regions of 
southern California. 

Specimens examined: 

Calflomia: Cox’s Ranch, Mohave River, Aug., 1882, Parish & 
Parish 1465 (U. S., F, Calif., and Stanford, type collection); 
Rock Springs, north side of San Bernardino Mts., June, 1886, 
Parish 1460 (U. S. and Greene); Rock Springs, north side of 
San Bernardino Mts., 13 June, 1888, Parish (IT. S.); Rock 
Springs, borders of Mohave Desert, June, 1886, Parish (Calif.) ; 
Rock Creek, 1 Aug., 1901, Davidson (Stanford); Rook Creek, 
San Gabriel Mts., 4750 ft. alt., 16 June, 1918, Pierson 199 
(Calif.) ; Rock Creek, San Gabriel Mts., 3800 ft. alt., 2-4 July, 
1908, Abrams & McGregor 669 (U. S. and Stanford); Los 
Angdes Co., June, 1884, Nevin 1068 (G); Big Meadows, San 
Bernardino Mts., 7000 ft. alt., 26 July, 1906, H. M. HaU 7671 
(M, R. Mt., and Calif.) ; river banks, Victorville, 25 June, 1915, 
Parish 10537 (G and Stanford); Palm Cafion, near Mt. San 
Jacinto, 22 May, 1901, Jepson 1403 (Calif.); wet ground. 
Coyote Hole, Little San Bernardino Mts., 3000 ft. alt., 6 May, 
1922, Mum & Johnston 6203 (Pomona); wet sandy wash. 
Smith Water Canyon, near Quail Springs, Little San Bernar- 
dino Mts., 7 May, 1922, Mum & Johnston 6316 (Pomona). 
Mexico: 

Lower California: San Rafael, northern Lower California, 19 
Sept., 1884, Orcutt (M). 

52. M. Lewisii Pursh, FI. Am. Sept. 2 : 427, pi. 30. 1814; 
Benth. Scroph. Ind. 2S. 1835; DC. Prodr. 10 : 370. 1846; 



1M4] 

GRANT — A MONOGRAPH OP THE GENUS MIMULUS 237 

GrayinPfoc. Am. Acad. 11:98. 1876; Bot. Calif. 1:566. 1876; 
Syn. FI. N. Am. 2‘: 276. 1878, and ed. 2, 1886; Greene in Bull. 
Calif. Acad. Sci. 1: 108. 1885; Howell, FI. Northwest Am. 519. 
1901; Pip«r, Contr. XJ. S. Nat. Herb. 11 : 508. 1906; FI. South- 
east Wash, and Adj. Idaho, 227. 1914; Nelson in Coulter & 
Nelson, Manual Cent. Rooky Mountains, 453. 1909; Hall, 
Yosemite FI. 222. 1912. Pl. g, fig. 2. 

M. Lewiaii var. exaertua Coult. & Fisher in Bot. Gaz. 18: 302. 
1893. 

M. roaeua Dougl. in Bot. R^. pl. 1691. 1833; Lodd. Bot. 
Cab. pl. 1976. 1833; Hook, in Curtis, Bot. Mag. II. 8: pl. SS6S. 
1834; D. Don, Brit. Flower Gard. 4: pl. 210. 1835. 

M. roaeua var. glabrior Hook. FI. Bor. Am. 2: 100. 1840. 

M. Lewiaii var. tetonenaia A. Nels. in Bot. Gaz. 34: 31. 1902. 

M. Lewiaii var. alba Henry, FI. Brit. Columbia, 268. 1915. 

M. Lewiaii f. tetonenaia (Nels.) Macb. & Pays, in Contr. Gray 
Herb. N. S. 49: 67. 1917. 

Stems from a running rootstock, erect, 3-7.5 dm. high, mostly 
simple, the whole plant more or less viscid-pubescent; leaves thin, 
oblong or oblong-lanceolate to ovate-oblong, 2.5-7 cm. long, 1-2.7 
cm. wide, 3-5-nerved from the base, irregularly dentate with 
short subulate teeth, occasionally almost entire, sessile by a 
broad base; pedicels erect, usually much longer than the leaves; 
calyx tubular or somewhat campanulate, often tinged or dotted 
with red, 1. 5-2.5 cm. long, sharply angled, teeth mostly equal, 
broadly triangular at the base, becomiixg subulate, 4-6 mm. long; 
corolla 3.3-5.5 cm. long, rose-red to pale pink, with darker lines 
down the throat, oft^ more or less blotched with red, occasion- 
ally white or yellowish-white, lobes rounded, erose or sometimes 
emarginate, nearly equal and little spreading, 8-10 mm. long, 
tube exserted, yellow or white below the lower lip, throat am- 
pliate, sparingly bearded, sometimes spotted; stamens included, 
anthers more or less villous on the back with narrow, flattened 
hairs, filaments glabrous; style slightly longer than the stamens, 
stigma-lips broad and rounded; capsule oblong, included; seeds 
oblong, longitudinally wrinkly. 

Distribution: common along streams above 4000 ft. alt., from 
the Rocky Mountain states west to British Columbia and Cali- 
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fornia. The type was collected by Meriwether Lewis on the 

Lewis & Clark Expedition. 

Specimens examined: 

Alberta: Glacier track, Alberta, 21 July, 1901, Waldron US (R. 
Mt.). 

British Columbia: Burnt Woods, Spillimacheen Valley, 6600 ft. 
alt., 3 Aug., 1904, Shaw (M and R. Mt.); by a rivulet, 
alpine meadow in the Big Bend District, 6000 ft. alt., 24 July, 
1905, Shaw 984 (M); west of Skagit River, 17 Aug., 1905, 
Macoun 7679S (Pomona); Chilliwack Valley, 29 June, 1901, 
Macoun S448S (M) ; Griffin Lake, 6 July, 1890, Macoun (M) ; 
Glacier, July, 1896, Dudley (Stanford) ; Glacier, Asulkan Valley, 
4100-6000 ft. alt., 19 July, 1906, S. Brown 688 (Phil, and M). 

Montana: Spanish Peaks, 20 July, 1901, Vogel (R. Mt.); stream 
margins. Sourdough Cahon, near Bozeman, 6000 ft. alt., 11 
July, 1905, BUmkinship S90 (M) ; Granite Park, 6200 ft. alt., 
Aug., 1910, Kirkwood 28, 29 (M and Pomona) ; Bozeman Cafion, 
6000-7000 ft. alt., 27 July, 1898, Blankinship (M); Helena, 
July, 1892, Starz (M) ; stream beds, Yellowstone Lake shore, 
8000 ft. alt., 1 Aug., 1907, Easig (Pomona) ; Mountain Pass, 
Sperry Glacier, 1 Sept., 1903, Umbach 796 (Stanford); Mac- 
Dougal Peak, 31 July, 1908, Clemena (Stanford); Summit, 
Swan Mts., 6500 ft. alt., 5 Aug., 1906, Elrod (Stanford); 
mountain streams, White Sulphur Springs, 6500 ft. alt., 16 
July, 1883, Scribner 189 (Phil); Summit, Great Northern 
Railway, 25 July, 1894, R. S. Williama (R. Mt.). 

Wyoming: wet banks. Little Goose Cafion, Sheridan Co., 28 
July, 1901, Nelson 8628 (Cornell, M, and R. Mt.) ; near stony 
water courses, Centeimial, Albany Co., 7 Aug., 1900, Nelson 
6276 (M, R. Mt., and Pomona); in creeks, Bridger Peak, 
Carbon (^o., 22 Aug., 1903, Goodding 1966 (M and R. Mt.); 
Centennial Valley, 16 July, 1895, Nelson 1672 (Cornell, R. Mt., 
and M); borders of alpine brooks, 1873, Parry 212 (M); 
Saratoga, 11 June, 1892, Buffum 702 (R. Mt.); Teton Peaks, 
21 Aug., 1894, Nelson 8681 (R. Mt.) ; rocky creek bed, near 
Camp Fox, 13 Aug., 1899, Wilkerson 10 (R. Mt.) ; summit of 
Teton’s above Lee’s Lake, 11000 ft. alt., ^ July 1901, Merrill 
& Wilco» 1072 (G and R. Mt.); along stream, Teton Pass, 
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12 July, 1901, MerriU & Wilcox 971 (G and R. Mt.) ; growing 
in damp sdl between rocks, Willits Creek, 11 Aug., 1909, 
WiUita S64 (R. Mt.). 

Idaho: near Sohons Pass, 1 Aug., 1895, Leiberg 1494 (R< Mt. 
and Stanford); by running water. Trinity, Elmore Co., 10 
Aug., 1910, Macbride 671 (M, R. Mt., and Stanford) ; SUver 
City, July, 1892, Mulford (M); Silver City, 18 July, 1910, 
Macbride 4^4 (M, R. Mt., and Stanford); Owyhee Mts., 
July, 1892, Mtilford (M); near Sawtooth Mountain on west 
shore of Altmas Lake, 8000-8500 ft. alt., 26-28 July, 1896, 
Evermann 650 (Stanford); Wieser Forest, Indian Valley, 14 
Aug., 1917, Marsh I 4 I 66 (M); Payette Forest Reserve, 1912, 
Mains D-70 (R. Mt.); Payette Forest Reserve, 1 Aug., 1911, 
Miles 906 (R. Mt.); base of Galena Sxunmit, Blaine Co., 12 
Aug., 1916, Macbride & Payson S7S1 (G and R. Mt.). 

Utah: Rush Creek, Washington Co., 4000 ft. alt., 10 July, 1899, 
Jones 6486 (M) ; moist shady places, Peterson Cafion, Peterson, 
19 July, 1902, Pommel & Blackwood S81S (M); near Clayton 
Peak, Wasatch Mts., 9000 ft. alt., 12-26 Aug., 1903, Stokes 
(M) ; Wasatch Mts., Big Cottonwood Canyon, Salt Lake Co., 
21 Aug., 1905, Garrett 1646 (Phil.); Alta, Aug., 1879, Jones 
(R. Mt.) ; Ogden, Aug., 1885, Letterman 80 (M) ; Bear River 
Cafion, 8000 ft. alt., Aug., 1869, Watson (N. Y.). 

Nevada: Slide Mt., Washoe Co., 7500 ft. alt., 11 July, 1910, 
HeUer 10903 (Stanford); Clear Creek Cafion, Ormsby Co., 

5 July, 1902, C. F. Baker 1948 (M, R. Mt., and Pomona); 
Rattlesnake Canyon near Lee Post Office, Elko Co., 8900 ft. 
alt., 25 Aug., 1908, Heller 9664 (M). 

Wadiington: slopes of Mt. Stuart, 2500-3500 ft. alt., 24 July, 
1893, Sandberg <& Leiberg 557 (M) ; brooks, Nisqually Glacier, 
Mt. Rmnier, 21 Jtily, 1907, Cowles 798 (M) ; Mt. Rainier, 6000 
ft. alt., 16 Aug., 1889, E. C. SmiOi (M) ; Mt. Rainier, 4000- 
6500 ft. alt., 11 Aug., 1897, AUen 976 (M and Stanford); 
Clallam, Olympic Mts., Aug., 1900, Elmer 9579 (M and Stan- 
ford); Lake Chelan, 17 Aug., 1892, Lake & HvU (M and R. 
Mt.) ; Wdlington, Snohomish Co., July, 1898, Savage, Cameron 

6 Lenacker (M); Stevens Pass, Aug., 1893, Sandberg & Leiberg 
(M and Pomona); Yakima R^on, 1882, T. S. Brandegee 996 
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(M) ; North Fork of Bridge Creek, Okanogan Co., Scpt.,1897, 
Elmer 646 (M and Pomona) ; Mt. Adams, 7 Aug., 1882, Hen- 
derson 754 (Ore.); Mt. Paddo, 30 July, 1906, Suksdorf 6779 
(M and Stanford) ; Mt. Paddo, 31 Aug., 1882, Stiksdorf (Phil.) ; 
Ihe Meadows, Mt. Baker, 23 Aug., 1910, Muenscher 965 
(Cornell). 

Oregon: subalpine stream banks, 4000-6000 ft. alt., eastern 
Oregon, 1897, Cusick 17S7 (Cornell, M, and Stanford); Bear 
Creek, Wallowa Co., 3800 ft. alt., 27 Aug., 1897, Sheldon 8806 
(G, U. S., M, and R. Mt.) ; Strawberry Lake, Strawberry Mts., 
WMtman Forest, Grant Co., 16 Sept., 1916, Eggleston 1S695 
(M); Cherry Creek Canyon, Crater Nat. Forest, Klamath 
Co., 4600 ft. alt., 26 June, 1919, Rose ISIO (M) ; Stanley Rai^e, 
Imnaha National Forest, 7000 ft. alt., 10 Aug., 1907, Sampson 
& Pearson ISIS (M) ; Crater Lake, 30 Aug., 1916, Heller 18620 
(Cornell, Ore., and Stanford); Crater Lake, Aug., 1897, Austin 
& Bruce (Stanford); Mt. Hood, 6000 ft. alt., 9 Aug., 1914, 
Jackson & Standky (Ore.); Mt. Hood, 7000 ft. alt., 10 Aug., 
1893, LangHle (U. S.) ; Mt. Hood, Aug., 1886, Howell (Ore.) ; 
Mt. Hood, 7000 ft. alt., 25 Aug., 1899, Barber 888 (G and'R. 
Mt.); Oregon, Douglas (G). 

California: Lincoln Valley, 19 July, 1901, Kennedy 190 (R. Mt. 
and Stanford) ; Summit, Soda Springs, 10 Aug., 1901, Kennedy 
869 (R. Mt.) ; Lake Tahoe, July, 1897, Blasdale (R. Mt. and 
Pomona); Donner Lake, Aug., 1883, Greene (M); Truckee, 
Aug., 18W, Sonne 868 (M) ; Summit, July, 1877, Edwards 506 
(M); Eldorado Co., 1866, Rattan (Stanford); Glen Alpine, 
Eldorado Co., 7000 ft. alt., 12 July, 1898, Price (Stanford); 
Heather Lake, Eldorado Co., 7900 ft. alt., 28 Aug., 1918, 
Jepson 8166 (Calif.) ; shore of Glen Alpine stream, Eldorado 
Co., 12 July, 1909, Lathrop (Stanford); Lake of the Woods, 
Lake Tahoe Region, 8 Aug., 1909, MiJJregor 40 (Stanford); 
near Echo Camp, Eldorado Co., 6 Aug., 1916, Heller 18166 
(Cornell, M, Ore., and Stanford); ravines on Trtickee River, 
Placer Co., 10 Aug., 1884, Sonne (Stanford); ridge above 
Donner Pass, 7600 ft. alt., 10 Aug., 1903, Heller 7141 (M, 
Beam, R. Mt., Stanford, and Pomona); Bear Valley, Sierras, 
Lemmon (Stanford); Hope Valley, Alpine Co., Aug., 1892, 
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Hanaen 471 (M and Stanford); Bear Valley, Calaveras Co., 
6000 ft. alt., Aug., 1892, Hanaen (M and Stanford); 

Oak Flat Road, below Crocker’s, 19 July, 1918, Ftmia 14S9 
(Stanford); Conness Creek, Yosemite Park, 7800 ft. alt., 20 
July, 1911, Jepaon 44^0 (Calif.); Yosemite, 1883, Meehan 
(Phil.); Mt. Hoffman, 8500 ft. alt., July, 1901, Evana (Stan- 
ford and Pomona) ; Chilmalua Creek, Mariposa Co., 12 Aug., 

1895, Congdon (Stanford) ; Matterhorn Ca&on, Sierra Nevada 
Mts., 8800 ft. alt., 20 Jidy, 1909, Jepaon 3S67 (Calif.); above 
Pumice Flat, Madera Co., 22 Aug., 1918, A. L. Grant 1667 
(M); Carson Pass, 8300 ft. alt., 23 Aug., 1918, Jepaon 8111 
(Calif.); r^on of Dinkey Creek, Fresno Co., 5300 ft. alt., 
25 Jvme-15 July, 1900, Hall <fe Chandler 363 (M and Stanford) ; 
Himtington Lake, Fresno Co., 7200 ft. alt., 16 July, 1917, A. L. 
Grant 1116 (M and Calif.); Daugherty Meadow, North Fork 
Kaweah River, 26 July, 1896, Dudley I 4 SO (Stanford) ; vicinity 
of Alta Peak, Sequoia National Park, 6000-8000 ft. alt., 1 Aug., 

1896, Dudley 1663 (Stanford); Langworthy’s near North Fork, 
Sierra National Forest, 16 July, 1912, Abrama 4960 (Stanford) ; 
King’s Canyon road west of Carson, 31 Aug., 1901, Sleinmeta 
(Stanford). 

M. Lewiaii exhibits wide variations in the size of the leaves 
and in the length of the corolla-tube, but in a long series of speci- 
mens all intermediate stages may be foxmd. M. roaeua Dougl. 
is doubtless a synonym of M. Lewiaii, though the descriptions 
and many of the old colored plates indicate that the pedicels 
were shorter than the leaves. In the specimens of Douglas at the 
Gray Herbarium, the pedicels are longer than the leaves whereas 
in the one at the New York Botanical Garden some pedicels are 
longer and some are shorter than the leaves. This latter speci- 
men, together with those of M. E. Jonea 6486 from Rush Creek, 
Utah, Roae 1310 from Oregon, and Cuaick 1727 from eastern 
Oregon, are the only ones having short pedicels that have been 
seen by the writer. Occasionally white or yellowish-white 
flowers are collected, Merrill & Wilcox 1072, Macbride & Payaon 
3731, Sukadorf 6779, and Hanaen 471 being good examples of 
these color forms. 
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M. Eastwoodiae Rydb. in Bull. Torr. Bot. Club 40 : 483. 
1913; FI. Rocky Mountains, 779. 1917. 

M. cardincdie Eastw. in Proc. Calif. Acad. Sci. II. 6: 312. 
1896, not Dougl. 

Plants usually densely wooUy-canescent; stems terete, short, 
more or less prociunbent, from a creeping rootstock or from short 
stolons; leaves broadly obovate or oblong, 2-5 cm. long, .5-2 cm. 
wide, acute, coarsely and saliently dentate along the upper half, 
tapering to a broad sessile base, the lower leaves sometimes 
spatulate or cimeate, frequently reddish on the lower surface; 
flowers few, mostly solitary; pedicels slender, usually longer than 
the leaves; calyx somewhat funnelform, 2.^2.7 cm. long, teeth 
triangular, acute or subidate, ciliate, slightly unequal, 4-6 mm. 
long; corolla 3.5-4 cm. long, crimson, tube broadly funnelform, 
exserted less than twice its length, more or less tinged with 
yellow, throat ampliate, upper lip wect, lower erect or somewhat 
spreading, lobes nearly equal, emarginate; stamens much ex- 
serted, anthers yellow, densely bearded; style and stigma nearly 
as long as the corolla, stigma narrowly oblong to spatulate; 
capsule unknown. 

Distribution: in wet, shaded places in Utah, Nevada, and 
Arizona. 

Specimens examined: 

Utah: along San Juan River, near Bluff, 3600-7000 ft. alt., 25-29 
Aug., 1911, Rydberg & Garrett 9883 (N. Y., type, and R. Mt.); 
Springdale, 4000 ft. alt., 16 May, 1894, Jones 6349 (U. S. and 
Pomona). 

Arizona: abundant, but only in complete shade in wet cav^ or 
recesses under cliffs, on wet walls, Navajo Reservation, July, 
1916, Vorhies (G, N. Y., and M); Betatakin ruin, Navajo 
Indian Reservation, 9 July-24 Aug., 1919, Clute 128 (R. Mt.). 
Nevada: Wheel^’s Expedition, 1872, no collector given (U. S.). 

This species is peculiar in producing stolons by means 6f which 
the plant propagates itsdf . These stolons, according to Rydberg, 
root freely at the nodes. 

54. M. primuloides Benth. Scroph. Ind. 29. 1835; DC. Prodr. 
10 : 372. 1846; Hook. FI. Bor. Am. 2: 100. 1840; R^el, Gar* 
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tenfl. 21 : 293, pi. 7S9. 1872; Gray in Proc. Am. Acad. 11 : 99. 
1876; Bot. Calif. 1 : 669. 1876; Syn. FI. N. Am. 2» : 279. 1878, 
ed. 2, and Suppl. 446. 1886; Greene in Bull. Calif. Acad. Sci. 1 : 
120. 1885; Howell, FI. Northwest Am. 562. 1901; Piper, 
Contr. U. S. Nat. Herb. 11: 509. 1906; Hall in Univ. Calif. 
Publ. Bot. 1: 118. 1902; Yosemite FI. 220. 1912; Rydb. FI. 
Rocky Moimtains, 780. 1917; Smiley in Univ. Calif. Publ. 
Bot. 9 : 331. 1921. PI. 8, fig. 3. 

M. piloaelluB Greene in Erythea 4 : 22. 1896; Howell, FI. 
Northwest Am. 622. 1901. 

M. nevaden$ia Gdgr. in Bull. Soc. Bot. Fr. 19: 218. 1919. 

Af. primuloides var. pUoadlua (Greene) Smiley in Univ. Calif. 
Publ. Bot. 9: 332. 1921. 

A variable perennial, stoloniferous, or reproducing by surface 
runners or by bulbils attached to the underground stems, sub- 
acaulescent with radical leaves or the stems 3-10 cm. high, bearing 
several pairs of leaves, intemodes close together or almost as 
long as the leaves, glabrous or viscid-pilose with long soft hairs; 
leaves broadly obovate, oblong or sometimes cuneate, tapering 
to a narrow, somewhat connate, sessile base, 1-2.5 cm. dong, 
5-7 mm. broad, light green to gray-green, thin, entire or dentate, 
occasionally with an imdulate margin, 3-5-nerved, glabrous or 
with long, white, jointed hairs scattered on the upper surface; 
fiowers few, mostly solitary, scapose, pedicels 4-10 cm. long, 
glabrous, slender, elongated; calyx tubular, 4-8 mm. long, weakly 
angled, glabrous, often tinged with red, teeth broadly triangular- 
acute, frequently mucronate, equal, mostly ciliate; corolla funnel- 
form, .8-2 cm. long, yellow, sometimes with reddish-brown spots 
on the lobes and down the throat below the lower lip, tube ex- 
serted, less than twice as long as the calyx, throat ampliate, 
lobes spreading, emarginate or obcordate, the lower lip slightly 
longer than the upper; upper pair of stamens exserted, anthers 
hispid, rarely glabrous, Aments glabrous; style exserted, gla- 
brous, stigma-lips oblong, unequal; capsule included, placentae 
separating at the apex; seeds oval, reticulate. 

Distribution: growing in patches in moist meadows above 4000 
ft. alt., from the Rocky Mountains to Washington, southward to 
southern California. 
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Specimens examined: 

Idaho: mossy lake margins, Trinity Lake Region, 29 Aug., 1910, 
Mad/ride 666 (R. Mt.) ; very wet meadow. Cape Horn, Custer 
Co., 6 Aug., 1916, Macbride & Payaon S6B7 (M and R. Mt.). 

Arizona: muddy places, Thompson Ranch, Bisbee, 12 July, 1900, 
Goodding (G). 

Nevada: Snow Valley, Ormsby Co., 8 July, 1902, Baker 1S77 
(M and Pomona); Franktown, Washoe Co., 50CK) ft. alt., 28 
June, 1909, HeUer 9786 (Phil, and Stanford). 

Washington: Mt. Adams, 9 Aug., 1882, HomU (M) ; alpine banks, 
Mt. Adams, 8 Aug., 1882, Henderson 766 (Ore.). 

Oregon: swampy meadows of Summit Prairie, Blue Mts., Crook 
Co., 8 July, 1901, Cusick £649 (Cornell and R. Mt.); Ashland 
Butte, SisMyou Mts., 19 July, 1887, Howell 124S (M and 
Ore.); wet meadow. Crescent, Klamath Co., 20 July, 1920, 
Peck 9680 (M). 

California: Sl^kleford Creek, Siskiyou Co., 4000 ft. alt., 9 July, 
1910, Butler 1699 (R. Mt.) ; along borders of mountain streams 
on Mt. Shasta, 6000 ft. alt., 22 Aug., 1880, Engelmann (M) ; 
. near Sisson, 24 July-10 Aug., 1894, Jepson 63m (Calif.); 
Scott Mt., Siskiyou Co., 22 Aug., 1876, Greene (M); near 
Lassen Buttes, Plumas Co., 1-15 Aug., 1897, H. E. Brown 60S 
(M); Plumas Co., 1876, Austin (M); Prattville, Plumas Co., 
9 July, 1907, Heder & Kennedy 8783 (M and Stanford) ; about 
Summit Station, Donner Pass, Nevada Co., 20 July, 1903, 
HeUer 6972 (M, R. Mt., Stanford, and Pomona); sandy flat 
near Yuba River, below Cisco, Placer Co., 5500 ft. alt., 25 
July, 1919, HeUer 13309 (M and Cornell) ; Chico Meadows, 
Butte Co., 4000 ft. alt., 22 June, 1914, HeUer 11497 (Ore. and 
Stanford); Soldier’s Ridge, Mendocino Co., 24 July, 1897, 
Jepson 62m (Calif.) ; Fallen Leaf, Eldorado Co., 21 June, 1920, 
OtUey 816 (Wellesley and Cornell) ; Tahoe Tavern, Lake Tahoe, 
15 July, 1909, G. B. Grant 6923 (Stanford) ; Silver Lake, Amador 
Co., 8000 ft. alt., July, 1892, Hansen ^2 (M and Stanford) ; 
Summit Road near Sonora Pass, Tuoliunne Co., 9000 ft. alt., 
15 Aug., 1915, A. L. Grant 291 (M, R. Mt., and Calif.) ; meadow 
near Mirror Lake, Yosemite Valley, 29 July, 1911, Abrams 
4671 (Stanford); vicinity of Tuolumne Meadows, 8500-9500 
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ft. alt., HaU & Babcock S5SS (M, R. Mt., Stanford, and Po- 
mona); near Snow Flat, Yosemite Park, 8700 ft. alt., July, 
1901, Emm (Pomona); Mt. Lyell, 10000 ft. alt., 16 July, 
1909, Jepson SS41 (Calif.) ; near the Devil’s Postpile, 21 Aug., 
1918, A. L. Grant 1563 (M); Jackass Meadow, Madera Co., 
25 July, 1918, A. L. Grant 1341 (Cornell, M, and Calif.); 
Graveyard Meadow, Fresno Co., 18 Aug., 1918, A. L. Grant 
lB12a (M); wet meadows above Mono Crossing, 5500 ft. alt., 
15 Aug., 1918, A. L. Grant 1611 (M); Pine Ridge, Fresno Co., 
5400 ft. alt., 15-25 June, 1900, HaU & Chandler 169 (M and 
Stanford) ; Nellie Lake, Fresno Co., 8400 ft. alt., 11 July, 1917, 
A. L. Grant 1074 (G, M, and Ore.); Huntington Lake, Fresno 
Co., 7000 ft. alt., 26 July, 1917, A. L. Grant 1177 (Cornell, M, 
and Calif.); Kaiser Peak, Fresno Co., 10000 ft. alt., 19 July, 
1918, A. L. Grant 1462 (M); Huckleberry Meadow between 
Hume and General Grant National Park, Fresno Co., 10 June, 
1921, Otttey 1448 (Cornell and Wellesley); Horse Corral 
Meadow, Sequoia National Forest, Fresno Co., 10 Aug., 1900, 
DvAky 3168 (Stanford); near Mineral King, Sierra Nevada, 
4 Aug., 1891, CoviUe & Fumton 1474 (Cornell and M); North 
Fork Crook^ Creek, White Mts., 10000 ft. alt., 25 July, 
1917, Jepson 7266 (Calif.) ; Alta Meadow, Kem Co., 10000 ft. 
alt., 17 July, 1902, G. B. Grant 1409 (Stanford) ; Big Meadow, 
Tulare Co., 7600 ft. alt., 6 Aug. 1900, Dudley 3087 (Stanford); 
Kem River Valley, Tobias Meadow, Tulare Co., 10 July; 
1895, Dudley 606 (Stanford) ; above Kokopo Creek, r^ion of 
Kaweah Peaks; Arroyo-Kera Divide, Tulare Co., 2 Aug., 
1897, Dudley 2437 (Stanford); Long Meadow, T^are Co., 
8000-9000 ft. alt., 7-14 June, 1888, Edw. Palmer 161 (M); 
vicinity of Hockett Meadow, Grant National Park, 8000-9000 
ft. alt., 15 July, 1897, Dudley 1887 (Stanford); Buck Cafion 
Crossing, Tulare Co., 31 July, 1900, Dudley 2943 (Stanford); 
Griffins, Ventura, July, 1902, Elmer 3869 (M); Mt. Pinos, 
Ventura Co., 8400 ft. alt., 11 June, 1923, Mum 7027 (Pomona) ; 
Bear Valley, San Bernardino Co., 6500 ft. alt., 24 June, 1894, 
Pariah 3076 (M, Calif., and Stanford) ; Cienega, between Bear 
Valley and Bluff Lake, San Bernardino Co., 30* July, 1902, 
Abratna 2813 (M); San Bernardino Mountains, 6000 ft. alt., 
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July, 1899, H. M. HaU ISIS (M); Bluff Lake, San Bernardino 
Mountains, 6500 ft. alt., 21 June, 1894, Parish S077 (M 
and Stanfo^); Hunsaker Flats, San Bernardino Mountains, 
5200 ft. alt., 8 June, 1919, Mum, WiUiams & Corwin S915 
(Pomona); Round Valley, 9000 ft. alt., San Jacinto Mts., 
1 Aug., 1916, 1. M. Johnston (Pomona); Tahquitz Valley, San 
Jacinto Mts., 8000 ft. alt., July, 1901, H. M. HaU SS49 (Stan- 
ford). 

A beautiful perennial species suggesting the genus Primula, 
with its scapose, solitary flowers and its closely clustered basal 
leaves. It differs from most of the other members of this 
section by its habit of producing runners above ground and by 
its imderground bulbils which appear on subterranean stms 
near the end of the growing season. Greene described the low, 
small-flowered, pilose plant as M. pilosellus, but in a full smes 
of specimens every gradation in the size of the parts and in the 
amount and length of the pubescence may be found. Greene 
stated that the large and small forms hybridized and that this 
accoimted for the numerous intmnediates, but, so far, there is 
no evidence to support thb theory. 

54a. Var. linearifolius Grant* 

Leaves linear to linear-oblong or sometimes spatulate, 2-4 
cm. long, irregularly denticulate, obtuse or acute, glabrous or 
sparsely hirsutulous but not pilose; calyx 9-10 mm. long; corolla 
2-2.5 cm. long. 

Distribution: in the moimtains in Siskiyou Co., California. 
Specimens examined: 

California: damp gravel bank, Shackleford Creek, 4000 ft. alt., 
13 July, 1910, BuUer 1770 (M, R. Mt., and Stanford); Heather 
Meadow near the head of Wagon Creek Cafion, Mt. Eddy, 
8500 ft. alt., 26 Aug., 1915, HeUer ISSSl (G, U. S., ComeU, M, 
TYPE, Ore., and Stanford) ; Mt. Eddy, Siskiyou Co., 18 Aug., 
1903, Copeland, distribute as C. F. Baker S8S0 (G, U. S., M, 

^ Himiiltts primiiloidei Benth. var. linearifolius Grant, var. nov., folii lineari vel 
lineari-oblongi, inaequaliter denticulati, 2-4 cm. longi, glabri hirsutulosive, non 
pilosi; calyce 9-10 mm. longo ; corolla 2-2.5 cm. longa. — Collected in Heather Meadow 
near ^e head of Wagon Creek Cafion, Mt. Eddy, Siskiyou Co., about 8500 ft. alt., 
26 August, 1915, A. A. HMxr mU (Mo. Bot. Card. Herb., no. 778352, typb). 
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and Pomomt); meadow, foot of Mt. Eddy, 4 Aug., 1905, 

Dudley (Stanford) ; near Wagon Creek Falls, east side of Mt. 

Eddy, 29 June, 1919, HeUer (M); Sisson, 6 July, 1914, L. S. 

Smith 750 (G and U. S.). 

The variety is easily separated from the species by its long, 
slender leaves and its larger calyx and corolla. 

55. M. bicolor Benth. PI. Hartw. 328 1849; Gray in Proc. 

Am. Acad. 11 : 99. 1876; Bot. Calif. 1 : 668. 1876; Syn. FI. N. 
Am. 2^: 278. 1878, ed. 2, and Suppl. 450. 1886; Greene in 
Bull. Calif. Acad. Sci. 1: 121. 1885; Eastwood, FI. South 
Fork King’s River, Sierra Club Publ. 27 : 67. 1902 ; Hall, Yosem- 
iteFl. 222. 1912. PI. 10, fig. 4. 

M. Prattenii Durand in Jour. Phila. Acad. Sci. II. 3; 98. 1866. 

Stems densely glandular-pubescent, 6-30 cm. high, simple or 
branched from the base; leaves few, obovate or oblanceolate or 
sometimes linear, 1.8-3 cm. long, 3-6 mm. broad, obtuse, yel- 
lowish-green, tapering to a slender petioled base, entire or 
serrulate, upper leaves sessile, intemodes iisually much longer 
than the leaves; inflorescence racemose, pedicels glandular- 
pubescent, mostly longer than the leaves, often spreading hori- 
zontally; calyx oblong, 6-10 mm. long, sparsely glandular- 
pubescent, often spotted with reddish-purple, distinctly angled, 
accrescent, the mature calyx campanulate, 1-1.2 cm. long, con- 
stricted at the throat and with more or less thickened, corky ribs, 
teeth triangular-acute, 2-3 mm. long, equal, spreading, not 
ciliate; corolla 1.6-2.5 cm. long, somewhat bilabiate, tube usually 
included, throat short, broad, funnelform, the ridges densely 
pubescent and spotted with red, lobes emarginate, the lower 
spreading, yellow, dotted with red and somewhat loiter than the 
white upper one; stamens included, filaments slender, broad, 
glabrous, anthers hispid on the back; style slightly exserted, 
glabrous, stigma oblong with imequal, fimbriate lips; capsule 
oblong-linear, obtuse, placentae adherent to the apex; seeds oval, 
reticulate. 

Distribution: common in meadows and along damp roadsides, 
from 2000-5000 ft. alt., throughout the Sierra Nevada Mts., 
California. 
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Specimens examined: 

Caltfornia: grade between Clear Creek and Paradise, Butte Co., 
12 May, 1902, HMer & Brown BBJfB (Cornell, Phil., M, R. Mt., 
Stanford, and Pomona) ; abvmdant in moist, open places, near 
Forest Ranch, Butte Co., 2400 ft. alt., 17 May, 1914, Heller 
113S8 (Cornell, M, Ore., and Stanford); De Sabla, Butte Co., 
June, 1917, Edwards (Stanford); near Cohasset, 28 May^ 1915, 
Heller 11905 (Cornell, M, Ore., and Stanford); Sacramento 
River, Butte Co., 1896, Austin 163 (M); Eldorado Co., 1886, 
Rattan (Stanford); Amador Co., May, 1886, T. S. Brandegee 
(Stanford); Amador Co., May, 1^6, Curran (Stanford); 
Rancheria, Amador Co., 2500 ft. alt., 9 June, 1896, Hansen 
1729 (M and Stanford); Antelope, Amador Co., 4000 ft. alt., 
June, 1895, Hansen 1121 (M and Stanford); Panther Creek, 
Amador Co., 5000 ft. alt.. May, 1895, Hansen 1122 (M and 
Stanford) ; Big Trees, Calaveras Co., 5500 ft. alt., Aug., 1892, 
Hansen Ifi6 (M and Stanford) ; Big Trees, 1875, Lemmon 1129}/^ 
(G); Avery’s Station, Calaveras Co., 13 Jxme, 1915, A. L. 
Grant Sm (Cornell and Calif.); Avery’s Station, Calaveras Co., 
8 June, 1917, A. L. Grant 960 (M and Calif.) ; Table Mt., April, 
1869, Ames (G); in shallow wash. Table Mt., above Rawldde, 
Tuolumne Co., 2000 ft. alt., 11-16 April, 1919, Ferris 1490 
(Stanford); Table Mt., near Columbia, 9 June, 1915, A. L. 
Grant 2 (M and Stanford); Phoenix Lake, Tuolumne Co., 
2000 ft. alt., 20 May, 1917, A. L. Grant 950 (Wellesley and M) ; 
hills near Sonora, 12 May, 1854, Bigelow (G); Yosemite foot- 
hills, 1872, Gray (G); near Mammoth Grove, 15 May, 1854, 
Bigelow (G); Pine Ridge, Fresno Co., 5300 ft. alt.. Hall & 
Candler 63 (M and Stanford); Esdeom Creek Redwoods, 
Kaweah River Valley Rhgion, 23 July, 1896, Dudley 1381 
(Stanford); ridge between Pinehurst and Sequoia Lake, 3 
June, 1921, OtRey 14S1 (Wellesley and Cornell); moist rocks, 
railroad above Alta, Bdander (M); valley of the San Joaquin, 
Aug., 1883, Meehan (Phil.); California, without date. Parry 
(M); California, Hartweg 1892 (G, type collection). 

M. bicolor is a beautiful plant, often occurrii^ in such abun- 
dance as to color a considerable area. One patch covmng over 

an acre was seen by the writer nw Avery’s Station, Calaveras 
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Co., in 1915. Mature specimens may readily be distinguished 
by the corky calyx-ribs^ a character foimd sdso in M. Bioletti. 
As indicated by the name, the corolla in M. hicolor is usually 
white and yellow, but an interesting color form, in which the 
corolla is deep orange, occurs in many places where the typical 
form is found. The following collections illustrate this variation : 
Sugar Pine, Tuolumne Co., 3500 ft. alt., 10 June, 1917, A. L. 
Grant 968 (M, G, N. Y., Calif., and Stanford); Wawona, Mari- 
posa Co., 5000 ft. alt., 22 Jime, 1918, A. L. Grant 1S08 (Cornell, 
M, and Calif.); Snow Creek, Mariposa Co., 27 May, 1893, 
Congdon (Stanford). In the specimens of .4. L. Grant 968 from 
Tuolmnne Co., the plants were abimdant in large patches and only 
a few specimens of typical M. hicolor grew with them; in nearby 
places the two forms were in adjoining patches and in other 
places they were widely separated. 

56. M. Bioletti Eastw. in Froc. Calif. Acad. Sci. III. 2 : 290. 
1902. 

An erect, glandular-pubescent annual; stems 5-15 cm. high, 
simple or branched; leaves few, oblanceolate, 1-2.5 cm. long, 
2-6 mm. wide, tapering at both ends, sessile, entire or denticulate, 
the spatulate basal leaves usually slender-petioled; flowers 
numerous, pedicels erect, slightly longer than the subtending 
leaves; calyx oblong-campanulate, 7-8 mm. long, glandular- 
pubescent, often dotted with red, in fruit becoming somewhat 
inflated through the thickening of the ribs and 9-10 mm. long, 
ribs distinctly corky in mature specimens, teeth equal, triangular- 
acute, 2 mm. loi^, spreading, glandular-ciliate; corolla 1.5-2 cm. 
long, reddish-purple with dark red blotches down each lobe and 
two broad yeUow patches, dotted with red, below the lower lip, 
tube scarcely exsated, tlnoat broad, funnelform, hairy within, 
with club-shaped hairs on the ridges, lobes nearly eqtial, usually 
emarginate; stamens included, anthers yellow, hispid, filaments 
glabrous; style sparsely pubescent; stigma reddish-purple, pel- 
tato>funnelform, lobes unequal, fimbriate; capsule included, 
ovate, acute, dehiscent down both sutures, placentae adherent 
to the apex; seeds oval, favose-areolate. 

Distribution: in wet, granite sand in the central Sierra Nevada 
Mts., from Tuolumne Co. to Mariposa Co., California. 
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Specimens examined: 

Califonua; Hetch-Hetchy Valley, June, 1900, Bioletti (Calif, 
and Calif. Acad., type) ; abimdant in wet places along the road- 
side, Hetch-Hetchy Valley, 10 June, 1916, A. L. GrarU 807 
(G, M, and Calif.) ; Hog Ranch, above Hetch-Hetchy Valley, 
4700 ft. alt., 14 Jime, 1917, A. L. Grant 967 (G, Cornell, U. S., 
M, Calif., and Calif. Acad.); near the saw mill below Hog 
Ranch, Hetch-Hetchy Valley, 16 Jime, 1917, A. L. Grant 996 
(M); Hazel Green, Coulterville, Yosemite Road, 5 July, 
1896, Jepson 72m (Calif.); Malones, Mariposa Co., 30 May, 
1883, Congdon (G); Malones, 17 May, 1902, Congdon (U. S.); 
Hoeltzel’s, Mariposa Co., 3 May, 1893, Congdon (Stanford); 
Stockton Creek, Mariposa Co., 14 Jime, 1903, Congdon (M); 
Snow Creek, Mariposa Co., 1 Jime, 1890, Congdon (G). 

The corky ribs and more acute calyx-lobes immediately separ- 
ate this species from M. Palmeri with which it has been confused. 
A number of specimens of a white form having two yellow 
blotches below the lower lip were collected near Hetch-Hetchy 
Valley by A. L. Grant, no. 996. These grew in two patches with 
the typical form along the roadside near the saw mill below Hog 
Ranch, Hetch-Hetchy Valley. 

57. M. Palmeri Gray in Proc. Am. Acad. 12 : 82. 1876; Syn. 
FI. N. Am. 2* : 278. 1878, ed. 2, and Suppl. 451. 1886; Greene in 
Bull. Calif. Acad. Sci. 1: 121. 1885; Hall in Univ. Cahf. Publ. 
Bot. 1: 117. 1902; Eastwood, FI. South Fork King’s River, 
Sierra Club Publ. 27: 67. 1902. 

A sparingly glandular-pubescent annual, stem erect, 8-15 cm. 
high, simple or branched; leaves linear or oblanceolate, 1.3-1. 7 
cm. long, 2-4 mm. wide, entire or occasionally denticulate, the 
upper sessile, lower sometimes short-petioled; pedicels slender, 
much longer than the leaves, more or less spreading in maturity; 
calyx cylindrical, 7-8 mm. long, slightly angled, reddish, glabrous 
or minutely puberulent, slightly accrescent and not inflated, 
9-10 mm. long when mature, teeth 1-1.5 mm. long, broad, 
obtuse, mucronate, ciliate; corolla 1.5-2 cm. long, funnelform, 
tube slightly exserted, throat deep reddish-purple, with a lai^e 
yellow patch, streaked with red, below the lower lip or more 
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often with 2 small oblong yellow i)atches, with scattered club- 
shaped hairs over the inner surface, lobes erect, nearly equal, 
rounded, erose or emarginate, reddish-purple with darker red 
spots at the base or sometimes pink and more or less shaded 
and marked with yellow; stamens included, filaments glabrous, 
anthers hairy; style included, stigma-lips equal, broadly roimded; 
capsule included, oblong, placentae separating at the apex; 
seeds oblong, favose-areolate. 

Distribution: southern Sierra Nevada Mts. and the moimtains 
of southern Califomia. 

Specimens examined: 

Califomia: Snow Creek, Mariposa Co., 1 June, 1890, Congdm 
(G); Fresno Co., May, 1918, Kelley (Cornell); near Milo, 
'IHilare Co., 24 April, 1919, Goetz 4 (G, N. Y., M, Stanford, 
Calif., and Calif. Acad.); Milo, 5 April, 1900, Dudley (Stan- 
ford); fields near Springfield, Tulare Co., 800-1000 ft. alt., 
1897, Purpue 6048 (U. S. and M); near Springfield on Tule 
River, Tulare Co., 26 March, 1897, Dudley (Stanford) ; Kaweah 
River Basin, 15 April, 1901, Hopping 111 (Calif.); Little Bear 
Valley, San Bernardino Co., ^00 ft. alt., 14 June, 1906, 
Parish 6800 (R. Mt.) ; San Bernardino Mts., 1881, Parish & 
Parish (G) ; Lytle Creek Canyon, San Antonio Mts., 5800 ft. 
alt., 1-3 June, 1900, H. M. Hall 1449 (M and Stanford); 
Hunsaker Flats, San Bernardino Mts., 8 June, 1919, Mum & 
Johnston 2866 (Pomona); San Bernardino Mts., May, 1881, 
Parish <fc Parish 631 (Stanford); southern Califomia, 1876, 
Parry & Lemmon 308 (G, Phil., and M) ; Mohave River, 1 June, 
1876, Edw. Palmer 321}^ (G, type, PM., U. S., and M). 

58. M. filicaulis Wats, in Proc. Am. Acad. 26: 125. 1891; 
Smiley in Univ. Calif. Publ. Bot. 9: 335. 1921. 

A glandular-puberulent annual; stem 4-8 cm. high, erect, 
simple, fragile; leaves few, spatulate or oblanceolate, 8-9 mm. 
long, thin, almost transparent, entire, nerveless, pale yellow- 
green, tapering to a slender base or the lower leaves short- 
petioled; pedicels filiform, 1-1.5 cm. long, o'ect, flowers mostly 
terminal; calyx 6 mm. long, narrowly campanulate, teeth un- 
equal, one smaller than the others, short, triangular-acute, not 
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ciliate; corolla 1.8-2 cm. long, rose-color, tube yellow, exserted, 
slender, expanding gradually to a very broad t^oat and nearly 
erect, subequal, onarginate lobes, throat yellow, spotted with 
reddish-purple on the lower side and with two elongated, deep 
yellow patches below the middle lobe, deep reddish-maroon on 
the upper side, these colors spreading irr^ularly over the lobes; 
stamens and style glabrous, included, anth^ hispid, filaments 
glabrous; stigma reddish-purple, the lobes imequal; capsule not 
seen. 

Distribution: known only from the type locality. 

Specimens examined: 

California: Snow Creek, Mariposa Co., 1 June, 1890, Congdon 

(G, type). 

No confirmation of this species has been made since the type 
was collected and more material may show that it is a shade 
form closely related to M. Palmeri. These specimens differ 
from M. Palmeri in having imequal non-ciliate calyx-teeth, 
which are triangular-acute instead of obtuse. The coloring 
somewhat resembles that of some of the color forms of M. 
Palmeri. 

59. M. gracilipes Rob. in Proc. Am. Acad. 26: 176. 1891. 

A small glabrous or minutely puberulent annual; stem 6-15 
cm. high, slender, simple or irr^ularly branched; leaves few, 
lanceolate or linear, 7-9 mm. long, 1-3 mm. wide, entire or 
denticulate, sessile, usually connivent at the base, basal leaves 
sometimes obovate; pedicels slender, spreading, 2 or more times 
the length of the corolla; calyx campanulate, 4-5 mm. long, 
reddish, not strongly angled, ribs slightly thickened, teeth equal, 
1 mm. long, broadly obtuse, mucronate, ciliate; corolla 1-1.5 
cm. long, rose-purple, tube yellow, included, very short, throat 
narrow, cylindrical, exserted, deep maroon, more or less marked 
with yellow, expanding abruptly to the bilabiate, almost rotately 
spreading limb, lobes rounded, entire, the upper lip shorter than 
the lower one; stamens glabrous, included; style glabrous, in- 
cluded, stigma-lips reddish-purple, equal; capsule oblong, obtuse, 
included, the placentae separating for nearly one-third their 
length; seeds oval, favose-areolate, slightly apiculate at each end. 
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Distribution: local in the foothills of Mariposa Co., California. 
Specimens examined : 

California: Mormon Bar, Mariposa Co., April, 1889, Congdon 
(G, TYPE, and Calif.); Bootjack Ranch, Mariposa Co., April, 
1892, Congdon (Stanford); cliffs, Mariposa Creek, 19 April, 
1903, Congdon (M); Mormon Bar, Mariposa Co., 3 May, 
1896, Congdon (N. Y. and Calif.); Mormon Bar and east, 
April, 1888 and 1889, Congdon (Stanford). 

60. M. androsaceos Curran ex Greene in Bull. Calif. Acad. Sci. 
1: 121. 1885; Jepson, FI. W. Mid. Calif. 405. 1901, and ed. 2, 
378. 1911. 

M. Palmeri var. androsacem (Curran) Gray, Syn. FI. N. Am. 
ed. 2, 2‘: Suppl. 451. 1886. 

A small, nearly glabrous annxial; stem 4-10 cm. high, simple or 
branched; leaves few, sessile, ovate-oblong, 3-5 mm. long, obtuse, 
entire or obscurely toothed, thick, 1-nerved, the lower leaves 
with a broad, somewhat cordate-clasping base; pedicels slender, 
reddish, spreading horizontally, the ends curved upwards, 3-4 
times as long as the leaves; calyx reddish, 6-7 mm. long, lightly 
angled, teeth equal, short, broad, somewhat truncate, mucronate, 
not ciliate; corolla 8-9 mm. long, deep reddish-purple, tube nar- 
row, included, throat short, funnelform, lobes equal, truncate, 
little spreading, entire; stamens glabrous, upper pair exserted; 
style exserted, glabrous, stigma-lips equal; capsule included, 
broadly ovate, placentae separating at the apex; seeds oval, 
favose-areolate. 

Distribution: in the moimtains at Tehachapi, California. 
Specimens examined: 

California: Tehachapi, May, 1884, Curran (Stanford) ; Tehachapi, 
June, 1884, Curran (G, Phil., Calif., and Stanford, type col- 
lection). 

This species has been generally confused with M. Palmeri 
from which it can be distinguished by its small corolla with equal 
and entire lobes, its glabrous anthers, its glabrous, nearly truncate 
calyx-teeth with a mucronate point, and its more spreading and 
longer pedicels. 
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61. M . diffusus Grants PI. 6, fig. 1. 

A low diffusely branched annual; stems 7-20 cm. long, minutely 
puberulent; leaves obloi^, ovate or lanceolate, 1-2 cm. long, 
3-7 mm. wide, irr^ularly dentate, sessile, the basal leaves 
petioled and usually rosulate; pedicels slender, minutely puber> 
ulent, 3-5 times as long as the leaves, usually spreading horizon- 
tally with the ends curved upwards in mature specimeos; calyx 
oblong-campanulate, 5-7 mm. long, weakly angled, more or less 
colored with red, the ribs green, frequently tinged and tipped 
with red, usually thickened, especially at the base, teeth mostly 
glabrous, short, broadly obtuse, almost truncate, mucronate; 
corolla 1.3-1.7 cm. long, rose-red, tube slender, exserted, yellow, 
expanding gradually to the reddish-purple narrowly funnelform 
throat, often marked with yellow patches or spots, lobes equal, 
emarginate, little spreading, more or less irregularly marked with 
reddish-purple or yellow and with club-shaped hairs scattered 
over the inner surface; stamens included, anthers yellow, gla- 
brous, filaments pubescent, slender, flattened; style pubescent, 
included, stigma tinged with rose-red, lips equal, rounded, 
fimbriate; capsule oblong, included, placentae separating at the 
apex; seeds oval, favose-areolate. 

Distribution; arid regions of Riverside Co., and San Diego Co., 
California, and in Lower California. 

Specimens examined; 

California; Tahquitz trail near Idyllwild, San Jacinto Mts., 
8 July, 1921, Spencer S6Z (Pomona Coll. Herb.) ; dry hillside, 
south of Tuscalata Creek, Riverside Co., 30 April, 1922, 
Mvm 61S5 (Pomona) ; Rice Canyon, Santa Ana Mts., River- 
side Co., 24 April, 1923, Baer (Pomona); wet sand along 
stream, Kenworthy, Thomas Valley, San Jacinto Mts., 4800 
ft. alt., 20 May, 1922, Mum & Johmton 5467 (Pomona); 
Palomar, 29 May, 1901, Jepaon & HaU 1959 (U. S., M, type, 
and Stanford); meadow at east base of Morgan Hill, Palomar, 

^ Mimiilus diifiiaoi Grant, sp. nov., annuus; caulibus 7-20 cm. longis, diffusui; 
foliis oblongis, ovatis lanoeolaturre, 1-2 cm. longis, 3-7 mm. latis; pediculis tenui- 
bu8, foliis 3-5-plo longioribus; calyce infirme angulato tincto rubro; corolla 1.3-1.7 
cm. longa, rosea; antheris glabris, filamentis pubescentibus.— Collected at Palomar, 
San Diego Co., 20 May, 1001, W. L. Jepdon A H. M. HdU 1969 (U. 8. Nat. Herb., 
Mo. Bot. Gard. Herb., no. 112584, tips, and Stanford Unir. H^.}. 
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San Diego Co., 24 June, 1920, Pierson (Pomona); Kootka, 
Palomar, 17 May-1 June, 1901, Jepaon 15H4 (Calif.) ; Elsinore, 
25 April, 1892, McClatchie 96 (Stanford) ; Cottonwood Creek, 
April, 1906, T. S. Brandegee (Calif.) ; vicinity of Santa Ysabel, 
25 April, 1893, Henahaw 100 (U. S.); Witch Creek, San Diego 
Co., 1 May, 1893, Henahaw (G); mountains near Campo, 
April, 1889, Orcutt (U. S.); Cuyamaca Mts., 1880, Vaaey Jfi8 
(U. S.); Colorado Desert, San Diego Co., April, 1889, Orcuft 
(M and U. S.). 

Mexico: 

Lower California: Japa, 5 July, 1884, Orcutt (G, N. Y., and 
Calif.); Guadaloupe Mt., 1 June, 1883, Orcutt 84S (M). 

M. diffuaua has been distributed as M. Palmeri but it may be 
recognized by its diffuse branching habit, its long horizontally 
spreading pedicels, its glabrous calyx-teeth and its pubescent 
style. 

62. M. purpureus Grant^ PI. 5, fig. 2. 

Stem stout, 7-10 cm. high, glandular-pubescent, simple or with 
a few basal branches; leaves oblong or lanceolate, obtuse, 1-1.5 
cm. long, 3-4 mm. wide, sessile, clasping, entire or minutely 
toothed, indistinctly 3-6-nerved, intemodes shorter than the 
leaves; pedicels 3-5 times as long as the leaves, slender, erect 
or Uttle spreading, glabrous; calyx glabrous, oblong, 6-7 mm. 
long, slightly inflated and 7-8 mm. long when mature, teeth 
equal, broadly obtuse or nearly truncate, mucronate, 1 mm. 
long; corolla 1.3-1.5 cm. long, reddish-pxurple, tube narrow, 
slightly exserted, throat short, fuimel-form, lobes imequal, the 
upper erect, rounded and shorter than the lower spreading, emar- 
ginate ones; stamens included, anthers deep re^dish-puiple, 
glabrous, filaments pubescent; style pubescent, stigma-lobes 
rounded, equal, fimbriate; capsule oblong, included, dehiscent to 
the base along both sutures, placentae separated at the apex; 
seeds oval, reticulate. 

< Himulns porpureua Grant, sp. nov., caules crassi, 7-10 cm. longi, glanduloco- 
pubescentea, plerumque aimplices; foliis oblongis lanceolatisve, obtuab, 1-1.5 cm. 
longia, aeaailibua, intemodiia foliia brevioribua; calyce 6-7 mm. longo; corolla 1.3- 
1.6 cm. longa, purpureo-rubra, laciniia inaequalibua; antheria glabria, filamentia 
atyloque pubeacentibua. — Collected in Bear Valley, San Bernardino Mta., June, 
1886, 8 . B. & W. F. Parish ms (Stanford Univ. Herb. no. 74177, ttpb). 
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Distribution: known only from southern California. 

Specimens examined: 

California: Bear Valley, San Bernardino Mts., June, 1886, 
Pariah & Pariah 186SS (Stanford, type); Bear Valley, San 
Bernardino Mts., 6800 ft. alt., 10 June, 1922, Munz 666t 
(Pomona) ; Grant Creek, San Bmiardino Mts., 3 June, 1601, 
Pariah J^SOS (Stanford); dry ground near Lake, Big Bear 
Valley, San Bernardino Mts., 6500 ft. alt., 4 July, 1920, 
Harwood J^Jfi (Pomona) ; San Jacinto, 1892, Gregory (Calif.). 
This species has been confused with M. Palmeri from which 
it may be separated by its short leafy stems, its short intemodes, 
and the numerous very long, erect pedicels. 

62a. Var. pauxiUus Grant* 

Plants much smallo* than the species and less branched, the 
stems 1-3 cm. long; pedicels mostly erect, usually longer than the 
rest of the plant; calyx 3-4 mm. long, campanulate, not angled, 
more strikingly colored red and green than in the species, teeth 
with a scarious margin, rarely mucronate; corolla 1-1.4 cm. long, 
more or lees spotted and tinged with yellow, the tube very 
slender. 

Distribution: known only from the type locality. 

Specimens examined: 

Mexico: 

Lower California: San Pedro Martir, 15 May, 1893, T. S. Branr 
degee (G, type, and IT. S.). 

The dwarf size of this variety and the color of the calyx dis- 
tinguish it from any closely rdated species. 

63. M. exiguos Gray in Proc. Am. Acad. 20: 307. 1885; Syn. 
FI. N. Am. ed. 2, 2*: Suppl. 451. 1886; Greene in Bull. Calif. 
Acad. Sci. 1: 122. 1885; Conzatti & Smith, FI. Sin. Mex. 117. 
1897. 

A low glabrous annual with very slender, erect, reddish stems, 
3-10 cm. high, simple or more often diffusely branched; leaves 

* MianilM pnrpumu var. ptosillva Grant, var. nov., herbae minorea; oaulibus 
1-3 cm. longis; pediculis plerumque oaulibiu longioribiu; ealyoe 3-4 mm. longo, 
non angulato; corolla 1-1.4 cm, l<H%a. — Collected at San Pedro Martir, Lower 
California, 16 May, 1893, T. 8. BnmdtgM (Gray Hert>., ttfb, and V. 8. Nat. Herb.). 
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few, linear or spatulate, 3-^ mm. long, 1-2 mm. broad, entire or 
obscurely denticulate; flowers minute, numerous, appearing from 
near the base; pedicds elon^ted, filiform, spreading, 3 to 4 
times as long as the leaf; calyx campanulate, glabrous, 2 mm. 
long, very weakly angled, scarcdy sulcate, much distended by 
the capsule in fruit and completely filled by it, teeth equal, ovate, 
acute, about one-third as long as the calyx; corolla fxmnelform, 
3 mm. long, pink to rose-red, little exserted, lobes equal, short, 
erect, rotmded, emarginate; stamens exserted, the upper pair 
almost as long as the corolla, glabrous; style and stigma exserted, 
glabrous, often slightly longer than the corolla, stigma deep pink, 
infundibuliform, lobes unequal, oblong; capsule ovate, acute, 
longer than the calyx, placentae separating at apex; seeds oval, 
apiculate at both ends, faintly reticulate. 

Distribution: mountains of southern California and Lower 
California. 

Specimens examined: 

California: Bear Valley, San Bernardino Mts., 6000 ft. alt., June, 

1886, Parish 1862 (Stanford). 

Mexico: 

Ix)wer California: Hansen’s Ranch, northern Lower California, 

6000 ft. alt., 9 July, 1884, Orcuit 1198 (G, type, M, and Calif.) ; 

mountains, northern Lower California, 5 July, 1884, OrcuU 

(CaUf.). 

64. M. discolor Grant ^ 

Dwarf glandular-pubescent plants, the simple or branched 
stems 3-12 cm. long, very slender; leaves in few pairs, sessile, 
linear or spatxilate, .3-1.5 cm. long, 1-2 mm. wide, obtuse, entire; 
pedicds filiform, mostly longer than the leaves, often deflexed 
when mature; calyx campanulate, 4-9 mm. long, tinged with red 

' Mimuluf discolor Grant, sp. nov., herbae annuae nanae; caule 3-12 cm. longo, 
glanduloso-pubescente; folils linearibus spatulatisve, obtusis, sessilibuB, integer- 
rimis; pediculis tenuibus; oalyce infinne angulato, dentibus late triangulari-acutis; 
corolla 1.2-2 cm. longa, plenimque flava, plus minusve rubro tincta maculosave, 
aliquando nibro-purpurea, tubo tenui, exserto; staminibus inclusis, antheris hispidis; 
stylo exserto, stigmae laciniis inaequalibus.-^oUected on gravelly slopes of Pah 
Ute Peak, southeastern California, 7000-8000 ft. alt., April-September, 1897, C. 
A. Purpw 5S11 (U. 8. Nat. Herb., and Mo. Bot, Card. Herb. no. 106746, rrpn). 
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or maculate, weakly angled, teeth equal or subequal, broadly 
deltoid, acute, 1 mm. long, margins hispid; corolla 1.2-2 cm. long, 
mostly yellow, more or less tinged or dotted and lined with red 
or occasionally deep reddish-purple, tube slender, exserted, 
throat ampliate, funnelform, orifice densely bearded with short 
club-shaped hairs, two bands of them continuing down the throat 
on the lower side, upper lobes rounded, usually entire, lower 
lobes longer, somewhat spreading, entire or emarginate; stamens 
included, anthers sparingly hispid, filaments pubescent; style 
glabrous, exserted, stigma-lips unequal, broadly roimded; capsule 
included, oblong, placentae tardily separating at the apex; seeds 
oval. 

Distribution: open places in the Upper Transition and Cana- 
dian zones of the central Sierra Nevada Mts., California. 
Specimens examined: 

California: trail to Belle Meadow, Tuolumne Co., 12 July, 1915, 
Jepson 64S9b (Calif.); Wawona, Mariposa Co., 4300 ft. alt., 
1 July, 1911, Jepson 4310 (Cornell) ; Home Camp Creek, Him- 
tington Lake, Fresno Co., 18 July, 1918, A. L. Grant 1431a 
(Cornell); trail to Nellie Lake, Fresno Co., 8000 ft. alt., 11 
July, 1917, A. L. Grant 1080 (M and Calif.) ; Huntington Lake, 
5 July, 1917, A. L. Grant 1024 (Cornell, M, Calif., Stanford, 
and Pomona) ; in sandy spots, Pittman Creek above Hunting- 
ton Lake, 8000 ft. alt., 27 July, 1918, A. L. Grant 1480 (Cornell, 
M, and Calif.); Sequoia National Park, July, 1908, Davidson 
1975 (Davidson) ; General Grant National Park, 10 Jime, 1921, 
OlJLey 1455 (Cornell and M); Markwood Meadows, Pine 
Ridge, Fresno Co., 5900 ft. ^t., 15-25 June, 1900, Hall & 
Chandler 339 (M and Calif.); near Brown Meadows, Tulare 
Co., 7000 ft. alt., 18 June, 1904, HaU & Chandler 6166b, 6166e 
(Calif.); plateau coimtry about Mt. Silliman, 7000 ft. alt., 
3-4 July, 1900, Jepson 717 (Calif.); gravelly slopes. Pah Ute 
Peak, 7000-8000 ft. alt., April-Sept., Purpus 6311 (M, type, 
and U. S.); Greenhorn Range, Kern Co., 6000 ft. alt., 2-10 
June, 1904, HaU & Babcock 6060 (Calif.) ; Kemville, 13 May, 
1891, T. 8. Brandegee (Calif.). 


65. If. montioides Gray in Proc. Am. Acad. 7 : 380. 1867, 
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mainly; Syn. M. N. Am. ed. 2, 2»: Suppl. 450. 1886; Greene in 
Bull. Calif. Acad. Sci. 1: 115. 1885; Smiley in Univ. Calif. 
Publ. Bot. 9; 337. 1921. 

M. rubellus var. latiflorua Wats, in Bot. King’s Exp. 225. 
1871; Gray in Bot. Calif. 1; 568. 1876; Syn. FI. N. Am. 2‘: 
278. 1878, and ed. 2, 1886. 

M. rubeUus Gray in Proc. Am. Acad. 11 : 99. 1876, as to size 
of corolla; Bot. Calif. 1 : 568. 1876, as to size of corolla. 

Plant glandular-pubescent or finely viscid-puberulent; stems 
1-8 cm. high, simple and erect or more often branched somewhat 
freely from the base; leaves linear to Imear-lanceolate, 1. 2-2.5 
cm. long, 2-6 mm. wide, sessile by a broad base, the lower leaves 
spatulate, lanceolate, obtuse, usually sessile, 1-3-nerved, entire; 
flowers mostly numerous and flowering from near the base, 
pedicels slender, .5-2.5 cm. long, spreading little when matme; 
calyx narrowly tubular, 5-6 mm. long, more or less tinged with 
red, teeth equal, short, usually less than 1 mm. long, broadly 
ovate, rounded at the apex and mucronate, ciliate; corolla 1-1.8 
cm. long, yellow, often tinged or spotted with red, tube slender, 
exserted about one-half its length, expanding abruptly to a short, 
fimnelform throat and spreading bilabiate limb, bearded on the 
lower side, limb 1-1.7 cm. in diameter, the margins rounded, 
often undulate; upper pair of stamens slightly longer than the 
throat, the filaments sparsely glandular-pubescent above, anthers 
glabrous; style exsert^, the stignxa broadly peltate-funnelform, 
lobes obovate, equal; capsule included, oval, compressed, acute, 
placentae separating for nearly half their length; seeds oval, 
about 1^ times as long as broad, reticulate. 

Distribution: moist places in Nevada and in the high southern 
Sierra Nevada Mts., California. 

Specimens examined: 

Nevada: moist places near Carson City, March-May, 1863, 
Anderson 73 (G); near Carson City, 6000 ft. alt., Apr., 1865, 
Watson 790 (G); near Carson City, 1865, Anderson (G, N. Y., 
and U. S.). 

California: high southern Sierras, collection of 1864, Brewer 
“3786 with” (G, TYPE, and U. S.). 
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66. M. deflexus Wats, in Proc. Am. Acad. 24 : 84. 1889; 
CoviUe, Contr. U. S. Nat. Herb. 4: 171. 1893. 

M. barbaiua Greene in Bull. Calif. Acad. Sci. 1 : 9. 1884. 
Dwarf, sparsely puberulent annuals; stem 3-8 cm. high, erect, 
simple or sometimes closely branched; leaves few, sessile, ob- 
lanceolate or linear, 4-17 mm. long, 1-2 mm, wide, obtuse, more 
or less glandular-pubescent, the basal leaves spatulate and short- 
petioled; pedicels filiform, at least twice as long as the leaves, 
often eiUarged at the base and spreading horizontally in matme 
specimens; calyx minutely glandular-puberulent, 4 mm. long, 
oblong-campanulate, reddish, the ribs more or less thickened and 
sometimes colored red or yellow, 5 mm. long in fruit, slightly 
distended by the mature capsule, teeth ovate, rounded, one-fourth 
as long as the calyx, obtuse, mucronate, or sometimes longer 
and acute; corolla bilabiate, 1-1.5 cm. long, slender, tubular- 
funnelform, tube yellow, twice as long as the calyx, throat short 
and broad, with long hairs scattered over the inner surface, 
lobes unequal, narrow, bifid or deeply emarginate, the upper lip 
deep reddish-purple, erect, usually longer than the spreading 
lower lip, the latter yellow and more or less spotted or streaked 
with red or the corolla occasionally yellow streaked with red; 
stamens flattened, the longer pair slightly exserted, sometimes 
with pubescent filaments, anthers glabrous; style glabrous, yel- 
low, exserted, stigma-lips unequal, roimded, fimbriate; capsule 
oblong, included, placentae separating nearly to the middle; 
seeds favose-areolate, about as long as broad. 

Distribution: in granite sand around meadows in the high 
Sierra Nevada Mts., Tulare Co., California. 

Specimens examined: 

California: drier edges of low wet places in Long Meadow, Tulare 
Co., June, 1886, Edw. Palmer 176 (G, type, and M); in sandy 
soil around meadow. Long Meadow, Tulare Co., 14 June, 1904, 
Hall & Babcock 5107 (G, M, R. Mt., Ore., Stanford, and 
Pomona); near Brown Meadow, Tulare Co., 7000 ft. alt., 
18 Jime, 1904, Hall & Babcock 6166 (G, Calif., and Stanford); 
Templeton Mt., near Kem Peak, 8700 ft. alt., 5 July, 1912, 
Jepson 4968 (Cornell and Calif.) ; Rock Creek near Mt. Whit- 
ney, 9600 ft. alt., 20 July, 1912, Jepson 6038 (Calif.); Cotton- 
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wood Creek, 10500 ft. alt., 23 July, 1912, Jepaon 5068 (M and 
Calif.); Cannell Meadows, southeastern Tulare Co., 7000 ft. 
alt., 15 June, 1904, HaU & Babcock 611S, 611Sb and 611Sc 
(Calif.); sandy places, Whitney Meadows, 9000-11000 ft. alt., 
Aug., 1895, Purpus 1S7S (Calif.). 

A variable species, presenting interesting color forms. It is 
related to M. montioidea but can be separated from that species 
by its general habit and by its narrow corolla-lobes which are 
deeply emarginate, the upper lip erect and the lower spreading. 

67. M. Breweri (Greene) Coville, Contr. U. S. Nat. Herb. 4: 
171. 1893; HaU, Yosemite FI. 223. 1912; Piper & Beattie, FI. 
Northwest Coast, 324. 1915; Rydberg, FI. Rocky Mountains, 
780. 1917. PI. 9, fig. 1. 

Eunanua Breweri Greene in BuU. Calif. Acad. Sci. 1:101. 1885 ; 
HoweU, FI. Northwest Am. 519. 1903. 

Mimvlua rubeUua Gray in Bot. Calif. 1: 568. 1876, in part; 
Syn. FI. N. Am. 2‘: 278. 1878, ed. 2, and Suppl. 451. 1886, 
as far as the description is drawn from a “viscid puberulent” 
plant. 

Stem 2-15 cm. high, simple or with numerous ascending 
branches, the whole plant glandular-puberulent or pubescent; 
leaves oblong or linear, 1-2 cm. long, 1-4 mm. wide, obtuse, 
entire or indistinctly toothed, taperii^ to a short, slender petiole 
or more often sessUe, 1-nerved; flowers numerous, pedicels slender, 
2-10 mm. long, usually longer than the calyx; caljnc cyUndrical, 
slightly spreading at the top, 4-8 mm. long, often reddish or 
spotted with red, more or less distended by the mature capsule 
or sometimes with ribs slightly corky when mature, teeth nearly 
equal or the upper tooth somewhat longer, 1-2 mm. long, broadly 
triangular-acute; corolla fxumelform, 6-10 mm. long, pale pink 
to rose-red or red, glabrous extemaUy, little exceeding the calyx, 
tube mostly included, throat short, with few scattered hairs, 
sometimes with 2 yeUow lines below the lower lip, spreading 
slightly, the lobes subequal, entire or emarginate, often with a 
red spot near the base of each; stamens exserted, unequal, not 
approximate, glabrous; style glabrous, nearly as long as the 
upper pair of stamens, or occasionally included and shorter than the 
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stamens, stigma-lips unequal, funnelform, the upper lip spatulate, 
rounded, the lower truncate, less than one-half as long as the 
upper; capsule about as long as the calyx, oblong, acute, the 
placentae separating at the apex but firmly adherent below; 
seeds about twice as long as broad, apiculate, reticulate. 

Distribution: growing mostly in sandy soil along the edges of 
damp places or where water has been standing but has evaporated. 
Common from Idaho to British Columbia and down the coast 
into southern California. 

Specimens examined: 

Wyoming: Lewis River, Yellowstone Nat’l. Park, 9 Aug., 1899, 
Nelson & Nelson 6371 (R. Mt.). 

Idaho: damp loamy swales. Silver City, Owyhee Co., 7000 ft. 
alt., 15 July, 1910, Macbride 404 (M and R. Mt.) ; ridges south 
from Wiesner’s Peak, 26 July, 1895, Leiberg 1366 (M) ; moist 
earth patch on granitic rock, Sawtooth Peaks, Blaine Co., 
9 August, 1916, Macbride & Payson 3703 (R. Mt.). 

British Columbia: west of Sophie Mt., near International Boun- 
dary between Kettle and Columbia Rivers, 5000 ft. alt., 10 
July, 1902, Macoun 67866 (Cornell, M, and Pomona). 
Washington: Mt. Rainier, 1906, Carpenter 63 (M) ; on damp rocks, 
Mt. Paddo, 6000-7000 ft. alt., 28 Jime, 1885, Suksdorf (M). 
Nevada: head of Fall Creek, Oimsby Co., 21 Aug., 1902, C. F. 

Baker 1610 (Pomona). 

Oregon: in Union Co., 1884, Ctmck (G). 

California: Shackleford Creek, Upper Campbell Lake, Siskiyou 
Co., 4000 ft. alt., 9 July, 1910, Butler 1733 (R. Mt. and Stan- 
ford) ; northeastern Shasta Co., 4300 ft. alt., June, 1903, Hall 
& Babcock 4154 (R- Mt.); 6 miles below Bartlett, McCloud 
River, June-Aug., 1893, M. S. Baker (M and Calif.); Red 
Clover Valley, Plumas Co., 6 July, 1907, Heller & Kennedy 
8763 (M and Stanford); Chico Meadows, Butte Co., 4000 ft. 
alt., 22 June, 1914, Heller 11496 (M, Ore., and Stanford); 
near Donner Lake, 1865, Torrey 373 (G) ; Wood’s Peak, borders 
of the Lake, 9000-10000 ft. alt., 1863, Brewer 2114 (G, type 
collection)) Summit, Nevada Co., July, 1898, Jepson 67m 
(Calif.); Truckee, Nevada Co., July, 1893, Sonne (M); lower 
end of Donner Lake, Nevada Co., 10 July, 1903, Heller 6893 
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(M, R. Mt., Stanford, and Pomona) ; Donner Lake, Aug., 1883, 
Greene (G and M) ; Lake Valley, Lake Tahoe Region, 6400 ft. 
alt., 27 July, 1911, Abrams IflSO (Stanford); Tahoe Tavern, 
Lake Tahoe, 6200 ft. alt., 15 July, 1906, G. B. Grant 6946 
(Stanford); Cisco, Placer Co., 5400 ft. alt., 22 June, 1910, 
H. M, Hall 8704 (M, R. Mt., Stanford, and Pomona) ; Silver 
Lake, Amador Co., 8000 ft. alt., July, 1892, Hansen 441 (M 
and Stanford): near Columbia, Tuolumne Co., 2000 ft. alt., 
14 May, 1915, A. L. Grant 41 (M, Calif., and Stanford); 
Strawberry Lake, Tuolumne Co., 5500 ft. alt., 10 June, 1917, 
A. L. Grant 955 (G, M, Ore., Calif., and Pomona); McGill’s, 
Hetch-Hetchy Valley to Lake Eleanor, Tuolumne Co., 12 July, 
1894, Burnham (Cornell); Hog Ranch, above Hetch-Hetchy 
Valley, 16 June, 1917, A. L. Grant 996 (G, N. Y., Cornell, 
U. S., M, and Calif.) ; Yosemite Falls, 5000 ft. alt., 25 June, 
1911, Jepson 4^73 (Calif.) ; sandy soil, Yosemite, 1866, Bolander 
6311 (G); Jackass Meadow, Madera Co., 7000 ft. alt., 25 July, 
1918, A. L. Grant 1335 (Cornell, M, and Calif.); Huntington 
Lake, Fresno Co., 7000 ft. alt., 5 July, 1917, A. L. Grant 1033 
(G, N. Y., U. S., M, and Calif.); trail to Dinkey Grove of 
Big Trees, Fresno Co., 29 July, 1917, A. L. Grant 1178 (M, 
N. Y., Phil., and Calif.); Rowell Meadows, Upper King’s 
River, Fresno Co., 23 Aug., 1904, Dudley (Stanford); Pine 
Ridge, Fresno Co., 15-25 June, 1900, Hall & Chandler 321 
(M and Stanford) ; near Mt. Silliman, Tulare Co., 7000 ft. alt., 
3-4 July, 1900, Jepson 740 (Calif.) ; region of Kaweah Peaks, 
Kem-Kaweah Falls, Tulare Co., 10000 ft. alt., 31 July, 1897, 
Dudley 2364 (Stanford); in the “Horse Pasture” near the 
summit of Mt. Sanhedrin, Lake Co., 20 July, 1902, Heller 
5927 (M, R. Mt., and Pomona); Webber Lake, 8 July, 1901, 
Kennedy & Doten 121 (R. Mt.) ; moist fine-gravelly hillslopes. 
Trinity Summit, Humboldt Co., 7000 ft. alt., 16-23 July, 
1902, Jepson 2108 (Calif.); South Yollo Bolley Mts., 9600 ft. 
alt., 24 Jidy, 1897, Jepson 54m, (Calif.); Cottonwood Creek, 
Inyo Co., 10000 ft. alt., 23 July, 1912, Jepson 5072 (Calif.); 
Tahquitz Valley, San Jacinto Mts., 8000 ft. alt., July, 1901, 
H. M. Hall 2346 (Stanford) ; Bluff Lake, San Bernardino Mts., 
7400 ft. alt., 20 June, 1894, Parish 2962 (U. S. and M); San 
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Bernardino Co., 1876, Parry & Lemmon SIB (G and M); 
north side of San Bernardino Mts., May, 1882, Pariah <fc Pariah 
1719 (M and Stanford); marshy soil, Hunsaker Flats, San 
Bernardino Mts., 5200 ft. alt., 8 June, 1919, Mum & Johnaton 
2860 (Pomona) ; damp soil by creek. Fish Camp, San Bernardino 
Mts., 17 July, 1921, 7. M. Johnaton 2900 (Pomona). 

This i^ecies has been generally confused with M. rvbellua to 
which it is closely related. It differs from that species, princi- 
pally, in being glandular-pubescent or glandular-puberulent, in 
the shape of the calyx-teeth, and in the placentae being firmly 
adherent for most of their length. The pedicels are usually 
longer than the calyx, but all gradations occur from those with 
pedicels much shorter than the calyx to those nearly twice as 
long. Corky calyx-ribs are found in the specimens of A. L. 
Grant lOSS from Huntington Lake, Fresno Co., California. 

68. M. Suksdorfii Gray, Syn. FI. N. Am. ed. 2, 2* ; Suppl. 460. 
1886; Howell, FI. Northwest Am. 522. 1903; Rydberg, FI. 
Rocky Mountains, 780. 1917. 

M. montioidea Gray in Proc. Am. Acad. 7 : 380. 1867, as to 
the form “corolla parva calyce paullo longiore.” 

Stems short, 2-7 cm. high, usually freely branched from the base, 
the plant sparsely viscid-puberulent and more or less tinged with 
red; leaves oblong, oblanceolate or linear, 5-12 mm. long, 1-2 mm. 
wide, obtuse, entire or irregularly sinuately toothed, tapering 
below to a sessile base or the lower sometimes petioled, flowers 
numerous, the pedicels slender, 5-7 mm. long, ascending; calyx 
cylindrical, 4-6 mm. long, reddish, teeth less than 1 mm. long, 
mostly equal, broadly ovate, roimded, apex sharply toothed or 
mucronate; corolla funnelform, 5-6 mm. long, yellow, throat 
barely exserted, sparsely bearded within, lobes emarginate, equal 
or nearly so; style and stamens glabrous, slightly longer than the 
throat, stigma-lips unequal; capsule barely included, oval, acute, 
compressed, the placentae separating about one-third of their 
length; seeds oval, twice as long as broad, striately ribbed. 

Distribution: gravelly moist places in the high mountains 
from Wyoming and Idaho to Arizona, west to Washington and 
southern California. 
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Specimens examined: 

Montana: Alta, 26 July, 1909, Jones (Pomona). 

Wyoming: Swan Lake, 7400 ft. alt., June, 1885, Tweedy 677 
(Stanford); Centennial Hills, 9 June, 1895, Nehon lfS87 (R. 
Mt.). 

Colorado: Sulphur Springs, Grand Co., 10 June, 1906, Osterhout 
SZ61 (G and R. Mt.) ; Middle Park, 1864, Parry (G and M). 

Idaho: Shoshone, 27 May, 1899, Trelease & Saund^s 4890 (M); 
New Plymouth, Canyon Co., 24 April, 1911, Macbride 776 
(G and R. Mt.). 

Ut^: Antelope Island, 6000 ft. alt., June, 1869, Watson 797 
(G and U. S.). 

Arizona: N. Arizona, 1884, Lemmon S270 (G). 

Nevada: Eagle Valley, Ormsby Co., 7 June, 1902, C. F. Baker 
1029 (G, U. S., M, and Pomona); Peavine Mt., Washoe Co., 
2 June, 1909, Heller 97SS (Stanford) ; near Empire City, 1865, 
Torrey 379 (G and U. S.). 

Washington: on rocks, Mt. Paddo, 7000-8000 ft. alt., 29 June, 
1885, Suksdorf 487 (G, type, and Calif.) ; on rocks, Mt. Paddo, 
7000-8000 ft. alt., 12 July, 1886, Suksdorf 893 (Phil, and M) ; 
in gravelly soil made up of sand and decomposed basalt. Grant 
Orchards, 1915, Evans <& Hammond (Ore.). 

Oregon: Ontario, Mathew Co., 6 May, 1898, Leiberg 2018 (G); 
near camp. Dry Run, Crook Co., 28 June, 1894, Leiberg 348 
(G) ; basaltic hills near Harper Ranch, Mathew Co., 20 May, 
1896, Leiberg 2076 (G and IJ. S.). 

California: between Vinton and Beckwith, Plumas Co., 2 July, 
1907, Heller & Kennedy 8688 (G and M); Chat, Lassen Co., 
5000 ft. alt., 19 June, 1897, Jones (U. S.) ; Mono Pass, Sept., 
1866, Bolander 6316 (G and U. S.) ; North Fork Crooked Creek, 
White Mts., 10200 ft. alt., Jepson 7262 (Phil., Cornell, M, and 
Calif.); summit of Grapevine Peak, east of Death Valley, 
Inyo Co., 8000 ft. alt., 12 June, 1891, Coville & Funston 1768 
(U. S.); Cottonwood Creek, Inyo Co., 10000 ft. alt., 23 July, 
1912, Jepson 6070 (Calif.) ; Bear Valley, San Bernardino Mts., 
6000 ft. alt., June, 1886, Parish 1861 (Stanford); Bear Valley, 
San Bernardino Mts., June, 1892, Parish (Calif.) ; common in 
low moist ground. Bear Valley, San Bernardino Mts., 10 June, 
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1922, Mum 5657 (Pomona); Tahquitz Valley, San Jacinto 

Mts., 6 July, 1922, Mum 5995 (Pomona). 

Af. Suksdorfii is a small, usually compact, much-branched 
annual with numerous flowers close together, differing in these 
characters from M. rubellua with which it is most easily confused. 
M. rubellus is usually a taller plant, with few branches and with 
larger flowers scattered along the stems. Dr. Gray separated 
the two species mainly on corolla characters, but these do not 
hold. M. Suksdorfii has all of the corolla-lobes notched, but 
M. rubellus varies in this respect, all of the lobes being emarginate 
or only those of the upper or of the lower lip. The ciliate calyx- 
teeth of M. rubellus have also been used as a distinguishing 
character, but this is not constant, either. The usually low, 
compact, bushy habit, together with the generally smaller calyx 
and corolla and the unequal stigma-lobes of M. Suksdorfii, seem 
to be the best way of separating the two species. 

69. M. rubellus Gray ex Torr. Bot. Mex. Bound. 116. 1859; 
Proc. Am. Acad. 11 : 99. 1876, in part; Syn. FI. N. Am. 2* ; 278. 
1878, ed. 2, and Suppl. 451. 1886, in part; Bot. Calif. 1: 568. 
1876, in part; Greene in Bull. Calif. Acad. Sci. 1: 116. 1885; 
Wooton & Standley, Contr. U. S. Nat. Herb. 19: 587. 1915; 
Howell, FI. Northwest Am. 522, 1903; Nelson in Coulter & 

Nelson, Manual Cent. Rocky Mountains, 453. 1909; Jepson, 

FI. W. Mid, Calif. 403. 1901, and ed. 2, 378. 1911; Rydberg, 
FI. Rocky Mountains, 780. 1917. 

M. gratioloides Rydb. in Bull. Torr. Bot. Club 28 ; 27. 1901 ; 
FI. Rocky Mountains, 780. 1917. 

Stem 3-20 cm. high, erect, simple or branched from the base, 
the whole plant glandular-puberulent to almost glabrous, usually 
more or less reddish in color; leaves oblong to lanceolate or linear, 
obtuse, ,7-1.7 cm. long, 2-5 mm. broad, narrowed to a sessile 
base, the lowest leaves occasionally petiolate, 1-3-nerved, the 
margins entire or irregularly toothed; flowers scattered, the 
pedicels slender, 1-2 cm. long, spreading; calyx tubular, 4-9 mm. 
long, 1. 5-2.5 mm. broad, teeth short, rarely over 1 nmn. long, 
usually ciliate, equal, broadly ovate, rounded, mucronate, giving 
the calyx a more or less truncate appearance, the ribs and often 
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the whole calyx colored red ; corolla 6-10 nun. long, red or yellow, 
rarely white, or the tube and throat yellow and the lobes tinged 
with pink, tube slender, expanding gradually to a short, some- 
what exserted funnelform throat, lobes rounded, little spreading, 
subequal, emarginate or sometimes entire, or those of the upper 
lip or of the lower lip entire and the others emarginate; style 
and stamens glabrous and about as long as the throat, stigma- 
lobes equal, oblong, rounded; capsule oblong, slightly shorter 
than the calyx, placentae separated about one-third their length; 
seeds oval, twice as long as broad, striately ribbed. 

Distribution: throughout the mountainous districts in the 
Rocky Mountain and Pacific Coast states. 

Specimens examined: 

Wyoming: under sage brush, Indian Creek, Carbon Co., 25 June, 
1901, Goodding 99 (R. Mt.); Swan Lake, Yellowstone Park, 
7400 ft. alt., June, 1885, Tweedy 875 (Stanford). 

Colorado: Butte, 5 miles southwest of LaVeta, 22 May, 1900, 
Rydberg & Vreeland 6660 (R. Mt.) ; Crystal Creek, 8000 ft. alt., 
27 June, 1901, C. F. Baker 253 (G, U. S., M, R. Mt., and 
Pomona); sage-brush flat, Naturita, 5500 ft. alt., 21 May, 
1914, Payson SSI (G, M, and R. Mt.) ; Gore Canon, Grand Co., 
24 June, 1907, Osterhout 3508 (R. Mt.). 

New Mexico: wet ravines. Organ Mts., April, Bigelow (G, type) ; 
1 mile west of Hillsboro, Sierra Co., 5500 ft. alt., 1 May, 1904, 
Metcalfe 1636 (M) ; Organ Mts., Dona Ana Co., 16 April, 1893, 
WooUm (R. Mt.); copper mines, April, 1852, Wright 1483 
(G, Phil., and M); in the Hueco Mts., Mar., 1851, Thurber 
135 (G). 

Utah: near Osmer, southern Utah, 1874, Siler 70 (M); Milford, 
10 May, 1903, Stokes (Calif.). 

Arizona: fenced area, Santa Rita Forest Reserve, 20-23 Apr., 
1903, Griffiths 4183 (M); by streams of the Santa CataUna 
Mts., 19 April, 1881, Pringle (G and Phil.); San Francisco 
Mts., May-Oct., 1900, Purjms 7069 (Calif.); Colorado River 
Valley, Mar., 1876, Edw. Palmer 632 (U. ^ and M); Stone 
Cabin Cafion, Santa Rita Mts., 4800 ft. alt., 17 April, 1903, 
Thomber 378 (U. S., M, and Stanford); Ash Fork, 12 May, 
1883, Rusby 764 (U. S. and Calif.) ; vicinity of Flagstaff, 1 June, 
1898, MacDougod 16 (R. Mt.). 
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Nevada: Reno, June, 1884, Curran (G); dry woods, 7 miles east 
of Ely, 13 Aug., 1913, Hitchcock 1256 or 1267 (U. S.); near 
Verdi, Washoe Co., 5300 ft. alt., 30 June, 1913, Heller 10889 
(M and Stanford) ; Mormon Mts., Clark Co., 24 May, 1906, 
Kennedy & Goodding 86 (Stanford); Clover Mts., April, 1888, 
Watson 797 (U. S.). 

California: Lake Co., May, 1884, Curran (G); Silver Canyon in 
the White Mts., east of Laws, 9 May, 1906, Heller 8210, 
8212 (U. S., M, and Stanford); Surprise Cafion, Panamint 
Mts., 15 April, 1891, Coville & Funston 6S7 (U. S.); near 
Mineral King, Death Valley Expedition, 7 Aug., 1891, 
Coville & Funston 1624 (U. S.) ; north side of San Bernardino 
Mts., May, 1882, Parish & Parish 1378 (Stanford); Lytle 
Creek Canyon, San Antonio Mts., 6000 ft. alt., 1-3 Jime, 
1900, H. M. Hall 1468 (M and Stanford) ; Smith Water Canyon, 
Quail Springs, Little San Bernardino Mts., 3200 ft. alt., 7 May, 
1922, Mum & Johnston 6217 (Pomona); Santa Rosa, River- 
side Co., 30 June, 1922, Mum 6911 (Pomona). 

Subgenus II. Schizoplacus Grant 

Subgenus 11. Schizoplacus Grant, new subgenus 
Shrubs or annuals, viscid or glandular-pubescent, pilose, or 
with a glutinous exudation; pedicels shorter than the calyx; 
corolla bilabiate or with nearly equal lobes; anthers commonly 
approximate in pairs forming a cross and frequently connivent, 
filaments glabrous or puberulent, mostly included; style glan- 
dular-pubescent on upper half or along the whole length; stigma 
bilamellate or peltate-funnelform, lips equal or unequal; capsule 
membranaceous or coriaceous, included or exserted, dehiscent 
along the inner suture, and part way or not at all along the outer 
suture, rarely indehiscent; placentae separating completely and 
adherent to the valves. Sect. 5-10. 

Section 5. Eunanus Gray 

§ 5. Eunanus Gray in Bot. Calif. 1: 564. 1876; Proc. Am. 
Acad. 11:95. 1876; Syn. FI. N. Am. 2‘: 273. 1878, ed. 2, and 
Suppl. 444. 1886; Wettst. in Engl. & Prantl, Nat. Pflanzenfam. 
4»:71. 1891. 
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Eunanus Benth. in DC. Prodr. 10 : 374. 1846 ; Watson in Bot. 
King’s Exp. 226. 1871 ; Gray in Proc. Am. Acad. 7:381. 1876; 
Greene in Bull. Calif. Acad. Sci. 1: 96. 1885, in part; Manual 
Bay Region, 275. 1894; Howell, FI. Northwest Am. 518. 1901 ; 
Conzatti & Smith, FI. Sin. Mex. 117. 1897. 

Glandular or viscid-pubescent annuals; pedicels shorter than 
the tubular or campanulate calyx; corolla tubular-funnelform or 
campanulate, sometimes bilabiate, reddish-pmple, occasionally 
pink, red, or yellow, often withering persistent, lobes nearly 
equal or unequal, tube less than twice the length of the calyx; 
style glandular-pubescent, stigma-lips equal or xmequal; capsule 
membranaceous, separating to the base along the inner suture 
and about half way down the outer, occasionally opening to the 
base along both sutures, placentae dividing completely and 
adherent to the valves. Sp. 70-93. 

Key to the Species 

A. Mature calyx distinctly inflated, 
a. Corolla manifestly bilabiate. 

Calyx-throat oblique, teeth unequal. 

I. Corolla-tube included. 

1. Corolla-throat ventricose. 

• Corolla broadly campanulate, limb 2~4 cm. wide, yellow 

70, M, brevipes 

** Corolla-throat broad, cylindrical, limb less than 2 cm. wide, 


pink or deep reddish-purple 7i, M, Bolanderi 

2. Corolla funnelform, throat not ventricose 72. M, Parryi 

II. Corolla-tube exserted. 

1. Calyx-teeth mostly blunt 81, M. Torreyi 

2. Calyx-teeth triangular-acute or lanceolate. 


* Plants mostly glandular-puberulent; anthers hispid.. 5^. Af. Austina^ 
** Plants glandular-pubescent; anthers glabrous. .86. M, angiutifoliua 
Calyx-throat slightly if at all oblique, teeth nearly equal. 

I. Mature calyx tubular-campanulate; pedicels 2-3 mm. long; 

capsule ovate, obtuse 83. M. nanua 

II. Mature cal3rx flaring abruptly to a wide-open throat; pedicels 

3-7 mm. long; capsule linear-lanceolate 86. M. clivicola 

b. Corolla not bilabiate, the lobes equal or nearly so. 
a. Corolla little exserted, less than times as long as the calyx. 

I. Capsule exserted 80. M. RaiUini 

II. Capsule included 79. M. dacurtatua 

fi. Corolla more than 1^4 times as long as the calyx. 

I. Corolla-tube at least IJi times as long as the calyx. 

1. Anthers hispid; leaves narrowly oblong or linear 82. M. Layneae 

2. Anthers glabrous; leaves broadly obovate 73. M. apiaaua 
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II. Corolla-tube less than times as long as the calyx. 

1. Corolla-throat ventricose 78, M, svbsecundtu 

2. Corolla-throat not ventricose. 

* Cal 3 rx-teeth broadly triangular, equal or nearly so. .77, M, Fremontii 
** Calyx-teeth subulate, unequal. 

t Corolla mostly more than 1.5 cm. long, 
t Leaves usually sessile; style slightly exserted. .76, M, Cttsickii 
tt Leaves usually short-petioled ; style included. .74- M, BigeUmi 
tt Corolla not more than 1.5 cm. long; stems stout, intemodes 

long 75. M, Johnstonii 

B. Mature calyx little or not at all inflated, sometimes distended by the 
mature capsule. 

a. Corolla bilabiate, the lobes imequal 92. M.J epsonii 

b. Corolla not bilabiate, the lobes equal or nearly so. 
a. Stamens included or upper pair slightly exserted. 

I. Capsule ovate-lanceolate, usually well exserted; calyx-teeth 
acute, about one-fourth as long as the tube. 

1. Calyx 4-fl mm. long; leaves mostly short-petioled. .88. M. mephiticus 

2. Caljrx 6-10 mm. long; leaves sessile 87, M. demus 

II. Capsule broadly oblong or ovate, scarcely exserted; calyx-teeth 

lanceolate-subulate, at least one-third as long as the tube. 

1. Corolla 8-10 nun. long; anthers glabrous 91. M, lepialeus 

2. Corolla more than 1 cm. long; anthers mostly hispid. 

* Corolla less than 1.6 cm. long, usually yellow, often tinged 

or streaked with red 93. M. Whitneyi 

** Corolla more than 1 .5 cm. long, deep reddish-purple . . 89. M. coccineui 
/3. Stamens distinctly exserted 90. M. stamineua 

70. M. brevipes Benth. Scroph. Ind. 28. 1835; DC. Prodr. 
10:369. 1846;Hook.&Arn.Bot.Beechey’s Voyage, 377. 1840; 
Gray in Proc. Am. Acad. 11 : 97. 1876 ; Bot. Calif. 1 : 565. 1876 ; 
Syn. FI. N. Am. 2‘; 275. 1876, ed. 2, and Suppl. 446. 1886; 
Bot. Mex. Bound. 2: 116. 1859; Conzatti & Smith, FI. Sin. 
Mex. 118. 1897; Abrams, FI. Los Angeles, 365. 1904, and ed. 
2,336. 1917. 

Eunanua brevipes Greene in Bull. Calif. Acad. Sci. 1 : 105. 1885. 
Densely viscid-pubescent annuals; stem 1-7 dm. high, simple or 
branched; basal leaves broadly oblong or obovate, 5-8 cm. long, 
1-4 cm. broad, acute or obtuse, tapering to a slender petiole, 
irregularly toothed or sometimes entire, cauline leaves few, 
scattered, usually shorter than the intemodes, sessile, nafrowly 
lanceolate or linear, 2-6 cm. long, 2-5 mm. broad, finely toothed; 
pedicels 2-4 mm. long, occasionally 6-13 mm. long; calyx broadly 
tubular-campanulate, sometimes slightly narrowed at the oblique 
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throat, becoming inflated in anthesis and from 8-10 nun. wide, 
densely glandular-pubescent on the inner and outer surfaces, 
teeth acute, often aciuninate, very unequal, the upper reflexed, 
at least half as long as the tube and from 2-3 times the length of 
the others; corolla bilabiate, 2-5 cm. long, yellow, broadly 
fuxmelfonn, the tube short and narrow, exp andin g abruptly to a 
long, broad, campanulate throat, ventricose on the lower side, 
ridges prominent, lobes nearly equal, broad, spreading, the limb 
2-4 cm. in diameter; stamens glabrous, included, they and 
the style and stigma yellow or occasionally green; style slender, 
included, stigma funnelform, lobes imequal; capsule included, 
ovate-oblong, acute, 1 cm. long, 4 mm. wide, somewhat cori- 
aceous, opening at the apex and along the upper sutmre and 
splitting irregularly down the lower; seeds oblong, apiculate at 
both ends, papillate. 

Distribution : dry sandy or rocky hillsides and mesas from Santa 
Barbara to northern Lower California. 

Specimens examined: 

California: Santa Inez Mts., Santa Barbara Co., May, 1902, 
Elmer S9S3 (Stanford) ; Sycamore Canon, Santa Inez Mts., 13 
April, 1920, Jepson 91 S3 (Calif.); Santa Barbara, May, 1902, 
Elmer 3933 (M); Ojai Valley, Ventma Co., 27 June, 1915, 
Thacher 66 (Calif.) ; sandy washes and hillsides, Santa Monica 
Range, May, 1889, Hasse (M); Santa Monica Canon, 3 July, 
1893, Barber (R. Mt. and M); Mt. Wilson, 19 July, 1915, 
Drushel (M and Drushel); Santa Monica Mts., 800 ft. alt., 
3 April, 1901, Abrams 1279 (Stanford) ; open hillsides, Sepul- 
veda Cafion, Santa Monica Mts., 700 ft. alt., 15 May, 1920, 
Munz & Harwood 4006 (Pomona); dry shady rocky places, 
Mt. Lowe, 5000 ft. alt., G. B. Grant 2423 (Stanford); near 
creek, Verdugo Canon, near Los Angeles, 25 June, 1915, 
Macbride & Payson 769 (G and R. Mt.) ; Echo Mt., San Gabriel 
Mts., 2250 ft. alt., 19 May, 1918, Pierson 196 (M); Altadena, 
Los Angeles Co., 1500 ft. alt., 30 Jime, 1917, F. Grinnell, Jr. 
(Stanford); mountains near Claremont, 15 May, 1909, C. F. 
Baker 6322 (Stanford); Coble Canyon, Claremont, 1500 ft. 
alt., 19 May, 1905, Cook (Pomona); wash at Claremont, 15 
May, 1918, 1. M. Johnston (Pomona); Ontario, 30 April, 1893, 
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Applegate (Stanford); Fish Cafion, San Gabriel Mts., 6 May, 
1920, Otttey 621 (Wellesley and M) ; Riverside, 17 May-1 June, 
1901, Jepson 1211 (Calif.); Palomar, 17 May-1 June, 1901, 
Jepson 1618 (Calif.); Menifee, Riverside Co., April, 1893, 
King (Pomona) ; dry mesa edge among shrubs. Red Hill, near 
Upland, San Bernardino Co., 28 April, 1917, J. Af. Johnston 
120S (Stanford and Pomona); dry mesas, San Bernardino 
Valley, 21 May, 1917, Parish 11226 (Cornell, M, and Pomona) ; 
foothills of the San Bernardino Mts., May, 1885, Parish & 
Parish 117 (M); San Bernardino Valley, 1200 ft. alt., 8 May, 
1906, Parish 6620 (R. Mt.); mouth of Icehouse Canon, San 
Antonio Mts., 5000 ft. alt., 16 June, 1918, Parish 11968 
(Cornell); San Bernardino, 1100 ft. alt., 15-23 May, 1913, 
Jepson 6662 (Calif.); San Bernardino Co., 1876, Parry & Lem- 
mon 310 (M) ; vicinity of San Bernardino, 1000-2500 ft. alt., 
4 May, 1901, Parish 4766 (Stanford); Santa Ysabel, 25 April, 

1893, Henshaw (M); in Cajon Hills, 10 April, 1891, Dunn 
(Stanford); Cajon Pass, 28 May, 1914, Jepson 6106 (Calif.); 
Viegas Valley, San Diego Co., June, 1877, Cleveland (M) ; on 
dry hills near Campo, San Diego Co., 21 May, 1903, Abrams 
3697 (Phil., M, and Stanford) ; slopes and benches of the south 
side, San Jacinto Mts., 5000 ft. ^t., June, 1901, H. M. Hall 
2068 (M, Stanford, and Calif.); Arrowhead Hot Springs, San 
Diego Co., 23 May, 1906, G. B. Grant 6636 (Stanford); San 
Luis Rey River Valley, 15 May, 1917, Street (Pomona) ; common 
in open fields around Hemet and San Jacinto, 30 May, 1919, 
Jenkins & Street 1938 (Pomona) ; between the Tia Juana River 
and Laguna, San Diego Co., 9 June, 1894, Meams 3607 
(Stanford); Jacumba Hot Springs, San Diego Co., 31 May, 

1894, Schoenfeldt 3347 (Stanford); Del Mar, San Diego Co., 
May, 1894, Angier 33 (M); San Diego, June, 1895, Stokes 
(Stanford) ; Coronado Beach, San Diego, 21 April, 1895, Frit- 
chey (M) ; among bushes. Golf Links, La Jolla, 25 April, 1914, 
Clements & Clements 126 (M and Calif.) ; Harvey’s Ranch near 
El Nido, San Diego Co., 20 May, 1903, Abrams 3631 (Stan- 
ford); wayside, Palomar Mt., San Diego Co., 12 Aug., 1919, 
Spencer 103 (Pomona) ; hills, San Diego, 4 May, 1882, Pringle 
(M) ; southern part of San Diego Co., 1875, Edw. Palmer 278 
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(M); Live Oak Springs, Laguna Mts., Imperial Co., 3000 ft. 
alt., 6 Aug., 1916, McGregor 105 (Stanford). 

Mexico: 

Lower California: dry hills, northern Lower California, 22 May, 
1886, Orcutt 133 (M); Nachoguero Valley, 4 June, 1894, 
Schoenfeldt 3480 (U. S.) ; San Telmo, northern Lower California, 
17 April, 1886, Orcutt (Calif.). 

71. M. Bolanderi Gray in Proc. Am. Acad. 7; 380. 1867; Bot. 
Calif. 1 : 565. 1876; Syn. FI. N. Am. 2‘: 275. 1878, and ed. 2, 
1886; Jepson, FI. W. Mid. Calif. 404. 1902, and ed. 2, 377. 
1911; Eastwood, FI. South Fork King’s River, Sierra Club Publ. 
27: 66. 1902; Hall, Yosemite FI. 224. 1912. 

M. brevipes Gray in Pac. Rail. Rept. 4: 120. 1856, not Benth. 
Eunanus Bolanderi Greene in Bull. Calif. Acad. Sci. 1: 105. 
1885. 

Densely glandular-pubescent annuals; stem erect, simple or 
branched, often more or less nigrescent, very viscid; leaves obo- 
vate or oblong, 2-7 cm. long, 1-2.5 cm. broad, acute, entire or 
sometimes denticulate along the upper part, yellow-green to 
dark green above, often reddish-purple below, sessile, 3-5-nerved 
from the base; pedicels 3-4 mm. long; calyx campanulate, 1. 5-2.5 
cm. long, sharply angled, glandular-pubescent on the inner surface 
as well as the outer, more or less constricted at the very oblique 
throat, 5-8 nun. wide, teeth lanceolate, unequal, the upper 
acuminate, recmved, at least twice the length of the others and 
often half as long as the tube; corolla bilabiate, 2.5-4 cm. long, 
pale pink to deep reddish-pmple, tube pubescent externally, 
slender, slightly exserted beyond the caljrx-throat, abruptly 
expanding to a deep broad open throat, usually 1.3-1.5 cm. wide, 
lobes relatively short, unequal, the lower lip with two white lines 
running down the densely hairy ridges, these often dotted with 
darker red; stamens glabrous, included; style included, lobes of 
the stigma very unequal, the longer one lanceolate, acmninate; 
capsule slender, acuminate, shorter than the calyx; seeds oval, 
apiculate at both ends, tuberculate. 

Distribution: dry open places, in the foothills of the Sierra 
Nevada Mts. from Calaveras Co. to Tehachapi, and in the Coast 
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Ranges from Mendocino Co. to Monterey Co., California. Often 
appearing in burned-over areas. 

Specimens examined : 

California: Ukiali, June, 1882, Rattan (G and M); Ukiah, June, 
1884, Rattan (Stanford) ; near Purdy’s Garden, east of Ukiah, 
2500 ft. alt., 3 June-5 July, 1903, Jepson 2247 (Calif.) ; in hills 
about Scott’s Valley, northwest of Lakeport, Lake Co., 28 
May-2 June, 1902, Traay 1747 (Calif.); West Point Bridge, 
Calaveras Co., 2300 ft. alt., 7 July, 1896, Hansen 1809 (M and 
Stanford); Knight’s Ferry on the Stanislaus River, Bigelow 
(N. Y.) ; burned areas in AdenosUma thickets. Rawhide Hill, 
Tuolumne Co., 1400 ft. alt., 17 May, 1919, Williamson (Stan- 
ford); Punch Bowl Road, near Rawhide, 13 Aug., 1915, 
Stinchfield 138 (Stanford) ; Columbia, Tuolumne Co., 2 June, 
1915, Jepson 6362 (Cornell, M, and Calif.) ; Confidence, Tuo- 
lumne Co., 4000 ft. alt., 19 July, 1911, Abrams 4736 (Stanford) ; 
beyond South Fork Bridge on road to Hetch-Hetchy Valley, 
4000 ft. alt., 10 June, 1916, A. L. Grant 809 (M and Stanford); 
Mariposa, 17 June, 1892, Congdon (Stanford); dry hillsides, 
Clark’s Ranch, Mariposa Co., 1866, Bolander 6314 (G, type, 
and U. S.) ; roadside east of Dry Creek, Kaweah River Valley, 
23 July, 1896, Dudley 1369 (Stanford); Hites Cove, 30 May, 
1883, Congdon (G); Tehachapi, June, 1884, Curran (Stanford); 
by Soda Springs stage road, Santa Clara Co., 3 June, 1895, 
Dudley 3997 (Stanford); Tassajara Hot Springs, Monterey 
Co., Jime, 1901, Elmer 3366 (M and Stanford); hills, upper 
San Antonio Creek, Santa Lucia Mts., 14-20 June, 1901, 
Jepson 1666 (Calif.). 

This is an interesting species related to M. Rattani in its north- 
ern limit and to M. subsecundus in its southernmost stations. It 
grows in dry open places in the Sierra Nevada Mts., where it 
frequently appears in great abundance following chaparral fires. 
It is extremely viscid, so much so that according to Rattan 
“house flies are captured when they alight on its stem.” It 
has a strong odor of Nicotiana and is often called “Wild To- 
bacco.” 
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71a. Var. brachydontus Grant* 

Leaves smaller, oblong to oblanceolate, 1.^3.5 cm. long; 
calyx 1-1.5 cm, long, 4-6 mm. wide, throat very oblique, teeth 
broadly triangular-acute, about equal in length or more often 
with the upper tooth somewhat longer and straight or slightly 
curved; corolla 1.7-2 cm. long, the lips shorter and more nearly 
equal than in the species. 

Distribution: dry open places from the Coast Ranges in 
northern California, south to Lake Co,, Sierra Nevada Mts., 
from Colusa Co. to Fresno Co., California. 

Specimens examined: 

California: west of Bennett Spring on the Newville-Covelo 
Road, Glenn Co., 3000 ft. alt., 16 June, 1915, Heller 11992 (M 
and Stanford) ; open gravelly places, between Mud Flat and 
Bennett Spring, 2500 ft. alt., 3 June, 1915, Heller 11927 (M 
and Stanford) ; Bruno Valley, Lake Co., May, 1902, Bowman 
219 (Stanford); Hough’s Springs, north Lake Co., 24 May, 
1920, Jepson 9064 (Calif.) ; Uncle Sam Mt., Lake Co., July- 
Aug., 1892, Jepson 22m (Calif.); Colusa Co., June, 1884, 
Rattan (Stanford) ; Hetch-Hetchy Valley, 3660 ft. alt., 15 June, 
1918, A. L. Grant 1264 (G, Phil., U. S., Cornell, M, type, 
Calif., and Stanford) ; Mariposa, 14 May, 1882, Congdon (G) ; 
Aqua Fria, Mariposa Co., 19 May, 1895, Congdon (Stanford); 
Alder Creek Trail, Yosemite Park, 4500 ft. alt., 1 July, 1911, 
Jepson 4314 (Calif.); Grant’s Springs, Mariposa Co., 30 June, 
1896, Congdon (Calif.); Raymond, 9 June, 1894, Burnham 
(Cornell); road from Raymond to Yosemite, 11 June, 1891, 
Fritchey 1 (M) ; Mariposa Big Tree Grove, July, 1878, Lemmon 
(M); dry, open hillsides between Cascada and Huntington 
Lake, Fresno Co., 6500 ft. alt., 25 June, 1917, A. L. Grant 
1005 (Cornell and M); above Cascada, Fresno Co., 5500 ft. 
alt., 6 July, 1917, A. L. Grant 1066 (M); Squaw Valley to 

^ Mimulus Bolanderi Gray var. brachydontus Grant, var. nov., folii parviores, 
oblongi oblanceolative, 1. 5-3.5 cm. longi; calyce 1-1.5 cm. longo, 4-6 mm. lato, 
fauce oblique, dentibus late triangulari-acutis, superiore dente valde longiore; 
corolla 1.7-2 cm. longa, laciniis brevioribus, fere aequalibus. — Collected in Hetch- 
Hetchy Valley, Tuolumne Co., California, 3660 ft. alt., 15 June, 1918, AdeU Lewis 
Grant 126U (Gray Herb., Phil. Acad. Nat. Sci. Herb., Cornell Univ. Herb., Mo. 
Bot. Gard. Herb., no. 893308, type, Univ. Calif. Herb., and Stanford Univ. Herb.). 
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Dunlap, Fresno Co., 17 May, 1907, Jepson S761 (Calif.); 

Sierra Nevada, without date, Anderson (G). 

The variety seems, at first, to be distinct, based on differences 
in size, width of throat, length of cal 30 c-teeth in relation to each 
other, and the amount of curvature of the longer cal 3 rx-tooth. 
A careful examination of a number of specimens, however, shows 
that these differences are not constant. In some, the teeth are 
of nearly the same length and straight, while in others the upper 
tooth is distinctly longer, though not always recurved. The 
specimens of T. S. Brandegee from Snow Mt. have yellow corollas, 
according to a note on the label. 

72. M. Panyi Gray in Proc. Am. Acad. 11: 97. 1876; Bot. 
Calif. 1 : 565. 1876; Syn. FI. N. Am. 2‘ : 275. 1878, and ed. 2, 
1886. 

Eunamis Parryi Greene in Bull. Calif. Acad. Sci. 1: 104. 
1885; Rydb. FI. Rocky Mountains, 781. 1917. 

Small glandular-puberulent annuals; stem simple or with a 
few short branches, flowering freely from near the base; leaves 
oblong to lanceolate, 1-2 cm. long, 2-4 mm. wide, entire, nearly 
glabrous, tapering to a slender base; pedicels 2-3 mm. long; 
calyx campanulate, 8-10 mm. long, 3-4 mm. wide when mature, 
glandular-puberulent, scarious below the sinuses, throat very 
oblique, not constricted, teeth broadly triangular, acute, the 
upper tooth twice as long as the lateral ones, the latter tending to 
become subulate; corolla bilabiate, funnelform, 1.5-2 cm. long, 
yellow, sometimes tinged with reddish-purple, tube short, in- 
cluded, throat glabrous or puberulent externally, less than twice 
as long as the calyx, lobes broad, rounded, widely spreading; 
stamens glabrous, unequally inserted, longer pair with broad 
filaments, the shorter with slender filaments, anthers small; 
style sparsely puberulent, stigma-lobes nearly equal, bilamellate; 
capsule slightly longer than the calyx-tube, lanceolate, obtuse; 
seeds apiculate at each end, tuberculate. 

Distribution: southern Utah. 

Specimens examined: 

Utt^: abundant on gravelly hills near St. George, April, 1874, 

Pcmry 147 (G, type, and M) ; St. George, Mokiah Pass, southern 
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Utah, 1877, Edw. Palmer S8S (G and M) ; St. George, 13 April, 

1880, Jones 1655 (Pomona); Diamond Valley, 4500 ft, alt., 28 

April, 1894, Jones (Pomona). 

73. M. spissus Grant‘ PL 7. 

A stout, much branched, glandular- villous annual; stem 15 

cm. high; flowers and leaves densely crowded toward the ends of 
the branches; leaves broadly obovate, 1-1.5 cm. long, 4-6 mm. 
broad, acute or cuspidate, entire, 3-5-nerved from the base, 
villous, tapering to a short slender petiole; pedicels 1-2 mm. 
long; matime calyx broadly campanulate, much inflated, 8-9 
mm. long, scarious between the green ribs, teeth unequal, lan- 
ceolate-subulate, the three upper longer and broader than the 
others, nearly half as long as the cal)oc; corolla funnelform, 1.5- 
1.8 cm. long, pink, more or less tinged and streaked with red, 
tube much exserted, throat broad, with two densely yellowish 
hairy patches below the lower lip, lobes nearly equal; stamens 
glabrous, included in the tube; style included; stigma-lips 
unequal, broadly rounded, ciliate; capsule lanceolate, arcuate; 
seeds smooth, at least twice as long as broad. 

Distribution: known only from the type locality. 

Specimens examined: 

Nevada: Silver Peak Mts., 5000 ft. alt., 29 Sept., 1915, Goldman 

2548 (U. S., type). 

74. M. Bigelovii Gray in Proc. Am. Acad. 11: 96. 1876; 
Bot. Calif. 1 : 564. 1876 ; Syn. FI. N. Am. 2‘ : 274. 1878, ed. 2, 
and Sup]pl. 444. 1886; Abrams, FI. Los Angeles, 365. 1904, 
and ed. 2, 335. 1917. 

Eunanua Bigelovii Gray in Pac. Rail. Kept. 4: 121. 1856; 
Watson, Bot. King’s Exp. 226. 1871; Greene in Bull. Calif. 
Acad. Sci. 1 : 102. 1885; HoweU, FI. Northwest Am. 518. 1903; 
Rydb. FI. Reeky Mountains, 780. 1917. 

1 Mimulus t^SBUS Grant, sp. nov., annuus, crassus, multo ramosus glanduloao- 
villoBUs; caule 15 cm. alto; foliis floribusque dense spiasis ad terminos ramonun; 
foliis late obovatis, acutis ciupidatisve, villosis; fructifero calyce multo inflato, 8-9 
mm. longo, dentibus inaequalibus, lanceolatis, subulatis, tribus proximis alteris 
longioribus latioribusque et fere calycis dimidiis; corolla 1.5-1 .8 cm. longa, pallida 
rosea plus minusve rubro-colorata.— Collected on Silver Peak Mts., 5000 ft. alt., 
29 Sept., 1915, E. A. Goldman g64S (U. S. Nat. Herb. no. 767707, ttpb). 
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Stem simple or more often branched, 5-25 cm. high, glandular- 
pubescent, frequently tawny viscid-villous on the calyx and lower 
surface of the leaves; leaves thin, scattered, broadly obovate or 
elliptical, 1. 5-3.5 cm. long, 5-12 mm. broad, acute, entire or 
occasionally minutely toothed toward the apex, mostly 1-nerved, 
tapering to a slender petiole or the upper leaves often subsessile; 
flowers usually clustered at the tips of the stem and branches, 
pedicels 1.5-3 mm. long; cal 30 c broadly oblong, 8-12 mm. long, 
throat more or less oblique, teeth sharply subulate from a broad 
base, unequal, the lower teeth smaller, about one-third as long 
as the tube; corolla reddish-purple, 1.5-3 cm. long, tube mostly 
included, throat narrowly funnelform, often with a large yellow 
patch extending down the yellow tube, and expanding abruptly 
to a broad spreading almost rotate limb, 1.5-2 cm. wide, the 
lobes subequal with rounded sinuses; stamens included in the 
lower part of the throat, anthers usually somewhat hispid; style 
included, stigma-lo6es broadly peltate-funnelform, equal, capsule 
slender, lanceolate, tapering to a narrow blunt apex, often in- 
curved, rarely longer than the uppermost calyx-tooth; seeds 
oblong, rounded at both ends, papillate. 

Distribution; western Nevada, Arizona, and throughout the 
arid regions of California from Tulare Co. to Imperial Co. 
Specimens examined: 

Arizona: Zucca, 21 May, 1884, Jones (Pomona). 

Nevada: log railroad north of Verdi, Washoe Co., 5300 ft. alt., 
30 June, 1913, Heller 10890 (Stanford); Eldorado Canon at 
Nelson, 3000 ft. alt., 30 April, 1907, Jones (Pomona). 
California: Water Canyon, Tehachapi Mts., Kem Co., 6500 ft. 
alt., 26 June, 1908, Abrams & McGregor 464- (Stanford); 
summit, Mt. Wilson, 15 June, 1906, G. B. Grant 6688 (Cornell, 
M, and Stanford); Wilson’s Peak, Los Angeles Co., 10 July, 
1901, Abrams 1892 (Stanford); summit of Mt.^ Wilson, Los 
Angeles Co., 30 June, 1902, AWams 2588 (G and M) ; King’s 
Cafion, Liebre Mts., Los Angeles Co., 7 June, 1896, Dudley & 
Lamb 4369 (Stanford) ; hill above Cuddy’s, Cuddy Canyon, 
Mt. Pinos region, 15 June, 1896, Dudley & Lamb 4504 (Stan- 
ford and Pomona) ; Swarthout Cafion, San Antonio Mts., June, 
1887, Parish 1982 (Calif.); sandy wash, 11 miles west of 
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Needles, 31 March, 1920, Mum 3613 (M and Pomona); The 
Needles, 8 May, 1884, Jones 3860 (R. Mt. and Pomona); 
Thermal, 3 May, 1903, Davidson 1108 (Davidson); foothills 
west of Bishop, Inyo Co., 18 May, 1906, Heller 8279 (M and 
Stanford) ; Andrews’ Camp, Bishop Creek, Inyo Co., July, 
1911, Davidson 2697 (Davidson); Cushenberry Cafion, San 
Bernardino Co., 15 June, 1895, Parish (Stanford) ; Lone Willow 
Spring, Mohave Desert, San Bernardino Co., 8 May, 1915, 
Parish 10119 (Stanford) ; hillside, Copper City, Mohave Desert, 
13 May, 1922, I. M. J ohnston 5590 (Pomona) ; Fort Mojave, 
ravines in gravel, 6 Feb., 1860-61, Cooper (G); Ord Mts., near 
Kane Spring, Mohave Desert, 4200 ft. alt., 1 May, 1906, Hall 
& Chandler 6790 (R. Mt. and Pomona); Ord Mts., Mohave 
Desert, 2 May, 1914, Jepson 5862 (Calif.); Stoddard’s Well, 
Mohave Desert, 9 May, 1914, Jepson 5911 (Calif.); Mohave 
Creek near the Colorado, 2 Mar., 1854, Bigelow, in Whipple’s 
Exp. (G, TYPE, and N. Y.) ; gravelly hills near the Colorado of 
California, 17 Feb., 1854, Bigelow (G); Cottonwood Springs, 
Colorado Desert, Riverside Co., 2200 ft. alt.. May, 1905, 
H. M. Hall 601 1 (Stanford) ; Borrego Valley, western Colorado 
Desert, San Diego Co., 26 April, 1920, Jepson 8797 (Cornell 
and Calif.); Vallecito, western Colorado Desert, 15 April, 
1920, Jepson 8580 (Cornell, M, and Calif.) ; southwestern part, 
Colorado Desert, April, 1889, C. R. Orcutt (M and Stanford) ; 
San Felipe Canyon, Colorado Desert, 13 April, 1913, Eastwood 
17S8a (G); Morongo, borders of the Colorado Desert, April, 
1882, Parish 1217 (M); Hananpah Cafion, Panamint Mt., 
4000 ft. alt., 7 May, 1917, Jepson 6956 (Calif.); between 
Coyote Wells and Cement Bridge, Imperial Co., 1 April, 1917, 
McGregor 837 (Stanford); Aqua Caliente, April, 1884, Parish 
& Parish (G and Stanford) ; Vallecito, San Diego Co., 17 April, 
1920, Jepson 8945 (Calif.). 

74a. Var. cuspidatus Grant* 

Plants stouter, branching more freely and regularly, densely 
viscid-villous; leaves thick, broadly obovate or rhomboid, mostly 

* Mimulus BlgelovU Gray var. cuspidatus Grant, var. nov., herba crassior, libere 
nunosa, dense viscido-villoea; foliis spissis, late obovatis rhomboidibusve, fere 
cuspidatis, S-S-nervatis; corolla parviore, 1-2 cm. longa; staminibus glabris. 
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abruptly cuspidate, 3-5-nerved, tapering to a slender short- 
petioled base; pedicels 3-8 mm. long, usually longer than in the 
species; corolla smaller, 1-2 cm. long; stamens glabrous; stigma- 
lobes unequal; capsule arcuate, often exceeding the calyx. 

Distribution: arid region of western Nevada and central Cali- 
fornia. 

Specimens examined : 

Nevada: Steamboat Springs, Washoe Co., 9 Aug., 1906, Kennedy 
1487 (Stanford); 10 miles below Mica Springs, 2000 ft. alt., 
13 April, 1894, Jones 6064 (M, type, U. S., R. Mt., and Po- 
mona) ; Rhyolite, Tonopah, 3600 ft. alt., 1 June, 1907, Shockley 
60 (Stanford); Panaca, 6 Sept., 1912, Jones (Calif., Stanford, 
and Pomona); Bennett Spring, Highland Range, May-Oct., 
1898, Purpus 6304a (Calif.) ; Pahroc Spring, 3000-4000 ft. alt., 
Aug., 1898, Purjms 6304 (Calif.). 

California: Furnace Creek, Death Valley, 2300 ft. alt., Jepson 
6888 (Calif.) ; rocky slopes of Argus Mts., 3000-4000 ft. alt., 
Apr .-Sept., 1897, Purpus 6348a (M); Ibex Spring, Inyo Co., 
22 May, 1915, Parish 10039 (Calif, and Stanford); Toll House 
near Big Pine, Inyo Co., 1898, Purpus 6786 (Calif.); Silver 
Canyon in the White Mts., east of Laws, Inyo Co., 7 May, 
1906, Heller 8194 (M and Stanford) ; dry hills, Barstow, Mohave 
Desert, 29 May, 1914, Parish 9343 (Cornell and M) ; Morongo, 
April, 1882, Parish & Parish (M). 

75. M. Johnstonu Grant' 

Stem stout, erect, branches few, irregular, appearing from the 
base to half way up the stem, glandular-pubescent; leaves broadly 
obovate to rhomboid, 1.5-2 cm. long, 4-10 mm. broad, acute. 

Collected 10 miles below Mica Springs, 2000 ft. alt., 13 April, 1894, Marcus E. 
Janes 6064 (U. S. Nat. Herb., Mo. Bot. Card. Herb., no. 106688, type, and Rocky 
Mt. Herb.). 

’ Mimultts Johnstonii Grant, sp. noT., caulis crassus, rami pauci, glanduloso- 
pubescentes; foliis late obovatis rhomboidibusve, 1.6-2 cm. longis, 4-10 mm. latis; 
calyce late campanulato, 8-10 mm. longo, inflato et infirme angulato, dentibus 
deltoidibus, acuminatis, inaequalibus; corolla rosea, laciniis brevibus, limbo 1-2 
cm. lato; capsula lanceolata, obtnsa.— Collected under pines, San Antonio Cafion, 
San Antonio Mts., Los Angeles Co., 6000 ft. alt., 28 July, 1017, Ivan M. Johnston 
166t (Gray Herb., Mo. Bot. Gard. Herb. no. 808569, type, Stanford Univ. Herb., 
and Pomona CoU. Herb.). 
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tapering to a short broad petiole, thick, 1-3-nerved from the base; 
flowers axillary, flowering from near the base and usually closely 
clustered at the tips of the branches, pedicels slender, 3-6 mni, 
long; calyx broadly campanulate, 8-10 mm. long, inflated and 
weakly angled when mature, membranous, the teeth herbaceous, 
broadly deltoid, sharply acuminate, unequal, the upper tooth 
longer and recur/ed, throat expanded, oblique; corolla funnel- 
form, 1.3-1.5 cm. long, roserred, more or less shaded and streaked 
with darker red, tube included, throat short with a large hairy 
yellow patch on the lower side, lobes short, rounded, subequal, 
the limb 1-2 cm. in diameter; stamens glabrous, the upper pair 
and the style usually exserted; stigma-lips equal, ciliate; capsule 
lanceolate, obtuse, slightly incurved at the apex, about as long 
as the uppermost calyx-tooth; seeds oval, smooth, apiculate at 
each end, about 1 mm. long. 

Distribution: known only from the San Antonio Mts. in 
southern California. Common on dry ground under the pines 
in the Canadian Zone. 

Specimens examined : 

California: under pines, San Antonio Canon, San Antonio Mts., 
IjOS Angeles Co., 6000 ft. alt., 28 July, 1917, 1. M. Johnston 
I66S (G, M, TYPE, Stanford, and Pomona); common under 
pines, Baldy Lookout of U. S. Forest Service, San Antonio 
Mts., 7000 ft. alt., 20 June, 1917, 1. M. Johnston 1436 (Stan- 
ford and Pomona); Cucamonga Mts., San Bernardino Co., 
5000 ft. alt., July, 1920, Childs (M). 

Its stout stems, long intemodes, small flowers, and usually 
slightly exserted style and stamens will serve to separate this 
species from M. Bigelovii, with which it has been confused. The 
seeds are interesting in that they are fully twice as large as those 
of any of the other species in this section except M. Cusickii. 
The specific identity of these plants was first questioned by I. M. 
Johnston in his paper “The Flora of the Pine Belt of the San 
Antonio Mountains of Southern California” (Plant World 22: 
116. 1919). 

76. M. Cusickii (Greene) Piper, Contr. U. S. Nat. Herb. 11: 
508. 1906. 
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M. Bigelovii var. ovatus Gray, Syn. FI. N. Am. ed. 2, 2‘ : Suppl. 
445. 1886. 

Eurmms Cusiddi Greene, Pittonia 1 : 36. 1887 ; Howell, FI. 
Northwest Am. 518. 1903.. 

More or less glandular-pubescent plants; stem stout, erect, 
simple or branched, 1-4 dm. high; leaves ovate, 1-3.5 cm. long, 
1.8-2 cm. wide, acute or cuspidate, mostly distinctly 3-nerved 
at the broad base, upper leaves closely sessile, lower sometimes 
tapering to a short broad petiole; flowers scattered along the axis 
and in more or less close clusters at the tips of the stems, pedicels 
1-2 mm. long; calyx ovate-campanulate, 1.2-1.5 cm. long, 
usually somewhat constricted at the oblique throat, teeth broad 
at the base, becoming abruptly subulate, unequal; corolla funnel- 
form, 2-3 cm. long, reddish-purple, tube yellowish, exserted, 
expanding gradually to a wide open throat, densely bearded and 
with one or two large yellow patches or streaks spotted with red 
below the lower lip, lobes nearly equal, rotately spreading, broad 
with rounded sinuses, 1.5-2.5 cm. wide; stamens included, 
filaments of the longer pair glandular-pubescent, anthers hispid; 
style slightly exserted, densely pubescent, stigma-lips rounded, 
subequal, ciliate; capsule lanceolate, obtuse, more or less in- 
curved, exserted; seeds oval, apiculate at each end, smooth. 

Distribution: sandy or rocky places in western Idaho, Nevada, 
and Oregon. 

Specimens examined: 

Idaho: in the lava, Murphy, Owyhee Co., 4 July, 1911, Nelson & 
Macbride 1032 (R. Mt.). 

Nevada: Lake Washoe, 1865, Torrey 372 (G, type of M. Bigelovii 
var. ovatus Gray). 

Oregon: steep sandy hillsides of Crook Co., 2 July, 1901, Cusick 
2630 (Cornell, M, and R. Mt.); sands of the Walker Basin, 
Crook Co., 1 Sept., 1902, Cusick 3009 (Cornell, M, and Stan- 
ford) ; stony hillsides of Ochoco, in great abundance, 3 Sept., 
1902, Cusick 2997 (Cornell, M, and Stanford); hillsides of 
Cottonwood Creek, near the Malheur, 20 Jime, 1898, Cusick 
1951 (G, Cornell, and M); Malheur River, eastern Oregon, 
1885, Cusick 1262 (G) ; Mitchell, Aug., 1893, Wilson (Stanford) ; 
Muddy Station, John Day Valley, 12 May, 1885, Howell ((5, 
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Phil., and Ore.) ; sands of the desert near Squaw Creek, Crook 
Co., 13 June, 1902, Cusick Z810 (G, Cornell, and M); yellow 
pine forest, 1 mile west of Sister’s, Crook Co., 27 June, 1919, 
F erris & Duthie 560 (Stanford) ; mts. of Oregon, 1875, Nevins 
(G); John Day River, 22 Sept., 1896, Cole (Ore.). 

This species can be separated from M. Bigelovii, with which 
Dr. Gray originally confxised it, by its stouter, longer and more 
erect stems, and by its larger leaves which usually are broadly 
ovate, subulate, 3-nerved at the base and closely sessile. The 
strongly oblique calyx-throat and the densely glandular-pubescent 
exserted style further help to dist ing u ish it. 

77. M. Fremontii (Benth.) Gray in Proc. Am. Acad. 11: 96. 
1876 ; Bot. Calif. 1 : 565. 1876 ; Syn. FI. N. Am. 2^ : 275. 1878, 
ed. 2, and Suppl. 445. 1886 ; Conzatti & Smith, FI. Sin. Mex. 118. 
1897 ; Abrams, FI. Los Angeles, 365, 1904, and ed. 2, 335. 1917. 

Eunanus Fremontii Benth. DC. Prodr. 10: 374. 1846; Greene 
in Bull. Calif. Acad. Sci. 1: 103. 1885; Wats. Bot. King’s Exp. 
226. 1871. 

Stem red, 4-20 cm. high, usually freely branched from near the 
base, more or less villous with white shaggy hairs, viscid or 
glandular-pubescent, or occasionally nearly glabrous; leaves 
oblong, oblanceolate, or spatulafte, 1-3 cm. long, 2-8 mm. wide, 
tapering to a slender sessile base, often irregularly toothed along 
the upper part, lower leaves commonly broadly obovate, petioled 
and more or less tinged with red; flowers numerous on short 
pedicels, 1-2 mm. long and often crowded toward the tips of the 
stems; calyx broadly campanulate, 8-10 mm. long, somewhat 
enlarged when matiu’e, constricted slightly at the oblique throat, 
teeth broadly triangular, acute or obtuse, 2 mm. long, nearly 
equal; corolla broadly funnelform, 2-2.5 cm. long, rose-red with 
darker marking s down the throat, the proper tube mostly in- 
cluded, throat with two yellow ridges more or less spotted with 
red down the lower side, fully as long as the calyx, expanding to a 
broad, spreading limb, 1.3-1.8 cm. in diameter, lobes roimded, 
somewhat unequal; stamens short, included in the lower half of 
the throat, glabrous, or the filaments of the longer pair short, 
glandular-pubescent; style sparsely glandular-pubescent, the 
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stigma-lobes nearly equal, peltate-funnelform; capsule lanceolate, 
attenuate, often arcuate, about as long as the calyx; seeds oblong, 
reticulate, apiculate at both ends. 

Distribution : dry sandy open places in the interior of California, 
southward into Lower California; especially common in the desert 
regions. Possesses a strong mephitic odor. 

Specimens examined: 

California: grassy western slopes of Big Pinnacles, Monterey Co., 
27 April, 1919, Ferris 1729 (Stanford); mountain sides near 
falls above New Idria, Monterey Co., 31 May, 1899, Dudley 
(Stanford); Priest Valley to New Idria, San Carlos Range, 
12 May, 1907, Jepson 2680 (Calif.) ; Mt. Diablo, April, 1878, 
Lemmon (M); Paso Robles, San Luis Obispo Co., 23 April, 
1899, Barber (Calif.); Tehachapi, Kern Co., 5 May, 1905, 
Heller (Calif.) ; Mono Flat, Santa Barbara Co., 18 May, 1907, 
H. M. Hall 7791 (R. Mt., Calif., and Pomona) ; Topatopa Mts., 
Ventura Co., 6000 ft. alt., 4-6 June, 1908, Abrams & McGregor 
99 (U. S., Stanford, and Pomona) ; Seymour Creek, Mt. Pinos, 
Ventura Co., 10 June, 1923, Mum 7005 (Pomona) ; San Dimas 
Wash nW Claremont, 27 April, 1902, Bixby (Pomona); Big 
Tunga Wash, Los Angeles Co., 6 April, 1901, Abrams 1379 
(Stanford and Pomona); Glendora, Los Angeles Co., 7 May, 
1904, G. B. Grant 6203 (Phil., M, Calif., Stanford, and Pomona) ; 
Colton, 27 April, 1882, Jones 3188 (M) ; exposed south slopes in 
the vicinity of Chalk Hill, San Jacinto Mts., 5000 ft. alt., June, 
1901, H. M. Hall 201^ (Stanford and Pomona); Oro Grande 
Wash, west of Hesperia, 17 May, 1920, 7. M, Johnston 2312 
(Pomona) ; dry mesas, San Bernardino Valley, 21 May, 1917, 
Parish 11226 (Cornell and Pomona); sandy banks of the' 
Mohave River, San Bernardino Co., 3500 ft. alt., 29 May, 
1901, Parish 4904 (U. S. and Stanford); hillsides, San Jacinto 
Canon, 17 May-1 June, 1901, Jepson & Hall 1293 (Calif.); 
Idyllwild, San Jacinto Mts., 5300 ft. alt., 16 June, 1921, 
Spencer (Pomona) ; sandy plains. Highlands, San Bernardino 
Co., May, 1888, Parish (Calif.); dry mesas, San Bernardino 
Valley, 12 June, 1918, Parish 11912 (M); Swarthout Canyon, 
San Antonio Mts., 6000 ft. alt., 3-6 June, 1900, H. M. Hall 
1643 (M); San Bernardino Valley, 1000 ft. alt., 8 May, 1906, 
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Parish 5619 (R. Mt.); vicinity of San Bernardino, 1000- 
2500 ft. alt., 18 May, 1901, Parish 4791 (Stanford); [Edgar 
Canon, San Bernardino Mts., 2500 ft. alt., 13 June, 1894, 
Parish 3016 (M and Stanford) ; Mentone, San Bernardino Co., 
May, 1903, R. J . Smith (Phil., M, and R. Mt.) ; San Bernardino 
Co., 1876, Parry & Lemmon 309 (M) ; Mill Creek Cafion, San 
Bernardino Co., 4000 ft. alt., 20 June, 1901, Parish 5094 
(Stanford); San Bernardino Valley, May, 1913, Jepson 5581 
(Calif.) ; Temescal Wash, southern California, 17 May-1 June, 
1901, Jepson 1573 (Calif .); Cuyamaca Mt., June, 1880, Parish 
465 (Stanford); Buckman Springs, 3000 ft. alt.. May, 1893, 
Stokes (Stanford); in dry washes, Campo, San Diego Co., 
25 May, 1903, Abrams 3596 (Stanford); San Felipe, San Diego 
Co., 16 April, 1895, T. S. Brandegee (Calif.); San Ysabel, 
San Diego Co., 4 May, 1893, Henshaw (M); San Diego, April, 
1882, Jones (R. Mt.); Hesperia, April, 1892, TreUase (M); 
Sununit, Imperial Co., 4035 ft. alt., 10 June, 1917, McGregor 
954 (Stanford); southern part of California, Fremont (N. Y., 
part of type collection); Blair Valley, San Diego Co., 19 April, 
1920, Jepson 8681 (M, Cornell, and Calif.). 

Mexico: 

Lower California: mts. of Lower California, 3 July, 1884, OrcuU 
1094 (M and Calif.); Nachoguero Valley, Lower California, 
4 June, 1894, Schoenfeldt 3416 (Stanford). 

The specimens of Abrams 3596 from Campo, San Diego Co., 
have nearly obsolete calyx-teeth on some of the plants. 

78. M. subsecundus Gray, Syn. FI. N. Am. ed. 2, 2*: Suppl. 
445. 1886. PI. 10, fig. 17. 

Eunanus subsecundus Greene, Pittonia 1 : 37. 1887. 

Stem freely and diffusely branched from the base, 8-21 cm. 
long, densely viscid-pubescent with scattered white hairs; leaves 
sessile, oblong or oblanceolate, .8-2.5 cm. long, .3-1.5 cm. wide, 
obtuse, entire or occasionally denticulate; flowers nmnerous, 
sometimes mostly on one side of the stem, frequently in spike-like 
terminal clusters, subsessile, the pedicels 1-2 mm. long; mature 
calyx broadly ovate, 7-12 mm. long, 4-5 mm. wide, more or less 
constricted at the oblique throat, scarious below the sinuses. 
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angles deeply plicate, teeth short, deltoid, acute; corolla 1.7-2 
cm. long, deep rieddish-purple, pubescent externally, tube slender, 
mostly included, throat ventricose, abruptly enlarged to the 
somewhat spreading pinkish limb, lobes qua^atish, short, sub- 
equal; stamens and style included, anthers glabrous; stigma pel- 
tate-funnelform, the lobes unequal; capsule slender, lanceolate, 
cylindrical, obtuse, about as long as the calyx or sometimes 
slightly exserted; seeds oblong, apiculate at one end, tuberculate. 

Distribution: foothills of the Coast Ranges from Monterey Co. 
to San Luis Obispo Co., California. Not often collected. 
Specimens examined: 

California: dry soil near Mt. San Carlos, 3000 ft. alt., 23 July, 
1861, Brewer 780 (G, ttpE, and Calif.) ; Valley of the San Joa- 
quin, 1 Aug., 1883, Meehan (G, Phil., and M) ; Tassajara Hot 
Springs, Monterey Co., June, 1901, Elmer SS71 (M and Stan- 
ford); Santa Lucia Mts., May-July, 1892, Vortriede (Calif.); 
by road near creek, above San Antonio Mission, Monterey 
Co., 13 May, 1895, Dudley (Stanford); Upper San Antonio 
River, Santa Lucia Mts., 14-20 June, 1901, Jepson 1661 
(Calif.); Pine Mt., San Simeon Bay, San Luis Obispo Co., 
22 July, 1876, Edw. Palmer 322 (G and Calif.). 

78a. Var. viscidus (Congdon) Grant, comb. nov. 

M. viscidus Congdon in Erythea 7 : 187. 1899. 

Plant more nearly erect; corolla-lobes mostly pink, more or 
less lined with red down the throat, sometimes with two white 
patches below the lower lip ; anthers hairy along the back; stigma- 
lips equal. 

Distribution: hot dry hillsides from Tuolumne Co. to Fresno 
Co. Commonly found on burned-over areas, often covering 
the ground. 

Specimens examined: 

California: Mokelumne Hill, Calaveras Co., 5 June, 1885, 
Rattan (Stanford) ; Gwin Mine, Calaveras Co., 17 May, 1902, 
Jepson 1797 (Calif.); abimdant in burned-over areas, Val- 
lecito, Calaveras Co., 1748 ft. alt., 12 June, 1915, A, L. Grant 
6m (M and Calif.); Rose Creek above Columbia, Tuolumne 
Co., 16 May, 1916, A. L. Grant 781 (G, Cornell, U. S., M, 
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Calif., and Stanford) ; common on burned-over area, Priest’s 
Grade Hill below Groveland, Tuolumne Co., 3 June, 1916, 
A. L. Grant 793 (M, Calif., and Stanford) ; Coulterville, 3 July, 
1896, Jepsm 65m (G and Calif.) ; Sebastopol, Mariposa Co., 
4 July, 1897, Congdon (Calif.); Aqua Fria, Mariposa Co., 20 
June, 1897, Congdon (Calif.) ; Mariposa, Mariposa Co., 10 May- 
17 June, 1S92; Congdon (Stanford); Haile Ranch, Mariposa 
Co., June-July, 1892, Congdon (Calif.) ; Bootjack Ranch, Mari- 
posa Co., 9 May, 13-18 June, 1892, Congdon (Stanford) ; Green 
Gulch, Mariposa Co., 23 May, 1904, Congdon (M); Raymond, 
Fresno Co., 9 June, 1894, Burnham (Pomona); Squaw Valley 
to Dunlap, 17 May, 1907, Jepson 2750 (Calif.) ; Raymond to 
Yosemite, 11 June, 1891, Fritchey 9 (M); in burns, lone, 1910, 
K. Brandegee (Calif.); Toll House, Fresno Co., 2050 ft. alt., 
13 June, 1900, Hall & Chandler 4 (Calif.); Shut-Eye Pass, 
Fresno Co., 6500 ft. alt., 15 July, 1912, Abrams 4932 (Stan- 
ford); roadside, Pinehurst to Badger, 31 May, 1921, Ottley 
1405 (Wellesley and Cornell); Greenhorn Range, Kem Co., 
2-10 June, 1904, Hall & Babcock 5033 (Calif, and Stanford) ; 
Bear Mt., Tehachapi Range, 5500 ft. alt., 26 May, 1917, 
Jepson 7181 (Calif.); Nelson, Middle Tule River, 4700 ft. alt., 
27 June, 1912, Jepson 4869 (Cornell, M, and Calif.) ; Halstead’s 
Ranch to Davis, n. fork of Kaweah, 2000 ft. alt., 19 June, 
1900, Jepson 566 (Calif.). 

78b. Var. constrictus Grant* 

Stems mostly erect, viscid- villous with long brownish hairs; 
cauline leaves few with long internodes; flowers chiefly in a 
spike-like cluster at the tips of the stems; calyx 1. 2-2.4 cm. long, 
teeth triangular, subulate, unequal, much constricted at the 
narrow throat; seeds reticulate. 

Distribution: Sierra Nevada Mts. from Tulare Co. to Kern Co. 
and in the Coast Range Mts., California. 

‘ Mimulus subsecundus Gray var. constrictus Grant, var. nov., caulis erectus, 
viscido-villosus; caulis foliis paucis, intemodis longis, floribus fasciculatis ad apicem 
caulis; calycis dentibus 1. 2-2.4 cm. longis, subulatis, constrictis ad fauci angustato. — 
Collected in a field in the Middle Tule River, 3000-4000 ft. alt., April-Sept., 1897, 
C. A, PurpiLS 6070 (U. S. Nat. Herb., Mo. Hot. Gard. Herb. no. 106700, type , and 
Univ. Calif. Herb.). 
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Specimens examined: 

California: fields on the Middle Tule River, 3000-4000 ft. alt., 
Apr.-Sept., 1897, Purptis 5070 (M, type , U. S., and Calif.); 
Pine Flat, near Calif. Hot Springs, Tulare Co., 20 June, 1917, 
Moxley 682 (Cornell); near Guerilla Flat, vicinity of Poso 
Creek Valley, Kern Co., 9 July, 1895, Dudley 666 (Stanford) ; 
southeastern California, Apr.-^pt., 1897, Purpus 6S06 (Calif.) ; 
top, Mt. Diablo, July, i917, Davidson 3279 (Davidson). 

79. M. decurtatus Grant* 

Glandular-pubescent plants; stem slender, 5-10 cm. high, 
simple or branched from the base; leaves obovate to spatulate, 
.7-2 cm. long, 3-6 mm. wide, thin, entire or denticulate along 
the upper margin, tapering to a narrow sessile base, lower leaves 
petioled; pedicels slender, 2-3 mm. long; caljnc in anthesis 
broadly campanulate, 8-9 mm. long, villous with yellowish hairs, 
inflated when mature, teeth broadly triangular-obtuse, very 
short, subequal, throat oblique, slightly or not at all constricted; 
corolla 1-1.2 cm. long, reddish-purple to rose-pink, tube included, 
throat barely exserted, funnelform, lobes short, equal, somewhat 
spreading; upper pair of stamens and style slightly exserted, 
anthers glabrous; stigma-lips unequal, upper broadly obovate, 
lower very short, almost obsolete; capsule lanceolate, acute, 
included; seeds oblong, apiculate at each end, reticulate. 
Distribution: known only from the t3rpe locality. 

Specimens examined: 

California: Ben Lomond, Santa Cruz Co., June, 1903, Elmer 4619 
(U. S., M, TYPE, Calif. Acad., Stanford, and Pomona) ; N. A. 
Pacific Coast Flora, 1887, Parry (M). 

80. M. Rattani Gray in Proc. Am. Acad. 20: 307. 1885; 
Syn. FI. N. Am. ed. 2, 2*: Suppl. 444. 1886. 

^ MimuluB decurtatus Grant, sp. nov.,annuiJS glanduloso-pube8cen8;foliis obovatiB 
spatulatisve, .7-2 cm. longis, 3-6 mm. latis; fructifero calyce inflato, 8-Q cm. longo, 
dentibus brevibus, late triangulari-obtusis, fauce obliquo; corolla 1-1.2 cm. longa, 
rubro-purpurea roseave, laciniis inaequalibus, brevibus; antheris glabris; stigmatis 
laciniis inaequalibus.— Collected at Ben Lomond, Santa Cruz Co., June, 1903, 
A, D. E, Elmer 4519 (U. S. Nat. Herb., Mo. Bot. Card. Herb. no. 106684, typb , 
Calif. Acad., Stanford Univ. Herb., and Pomona Coll. Herb.). 
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Eunanus Rattanii Greene in Bull. Calif. Acad. Sci. 1 : 105. 1885. 
A densely glandular-pubescent plant; stem 4-15 cm. long, 
reddish, simple or mostly branched from the base; leaves few, 
sessile, oblong to oblanceolate, .8-2 cm. long, 2-3 mm. wide, 
entire or obscurely denticulate, basal leaves forming a small 
rosette, upper leaves bract-like; flowers numerous, crowded 
toward the ends of the stems; pedicels 1-3 mm. long; calyx viscid, 
broadly campanulate, rarely constricted at the oblique orifice, 
5-6 mm. long, mature calyx broadly oval, 7-8 mm. long, 4-5 mm. 
broad, teeth 1-1.5 mm. long, triangular, mostly obtuse; corolla 
reddish-purple, marcescent, pubescent on the outside, 8-9 mm. 
long, tube included, throat narrowly funnelform, little exserted, 
lobes short, erect, truncate, nearly equal; upper pair of stamens 
exserted, glabrous; style exserted, stigma-lips unequal, the lower 
lip very short, sometimes almost obsolete; capsule firm, much 
exserted, lanceolate, attenuate, the apex often incurved; seeds 
oval or oblong, apiculate at both ends, papillate. 

Distribution: in the Sierra Nevada Mts. and Coast Ranges, 
California. Rarely collected. 

Specimens examined : 

California: mountains of Colusa Co., under Adenostema bushes, 
June, 1884, Rattan (G, type, and Calif.) ; near summit of Mt. 
Tamalpais, 3 July, 1886, Curran (G and Calif.) ; Ben Lomond, 
Santa Cruz Co., 1888, Parry (M); Boulder Creek, Santa 
Cruz Co., 1888, Parry (M) ; Mt. Diablo, 30 May, 1915, East- 
wood 4S4^ (Calif. Acad.). 

81. M. Torreyi Gray in Proc. Am. Acad. 11: 97. 1876; Bot. 

Calif. 1 : 565. 1876; Syn. FI. N. Am. 2‘ : 275. 1878, ed. 2, and 
Suppl.445. 1886; Hall, Yosemite FI. 224. 1912. PI. 10, fig. 16. 
Eunanus Torreyi Greene in Bull. Calif. Acad. Sci. 1 : 104. 1885. 
Eunanus Fremontii Gray in Pac. Rail. Rept. 6 : 83. 1857, not 
Benth. 

Glandular-pubescent plants; stem erect, .5-3.5 cm. high, simple 
or branched; leaves scattered, obovate, oblong or spatulate, 
1. 5-3.5 cm. long, .3-1.2 cm. broad, tapering to a slender petiole, 
obtuse, entire or with a few scattered teeth, often reddish on the 
lower surface, intemodes usually much longer than the leaves; 
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pedicels 2-3 mm. long; calyx 7-8 mm. long, campanulate, weakly 
angled, soarious at the base and below the sinuses, throat some- 
what oblique, teeth very short, unequal, obtuse, broadly tri- 
angular, the upper one slightly larger; corolla bilabiate, 1. 8-2.2 
cm. long, rose-red or pink, usually with two club-shaped white or 
yellowish patches, bordered with dark reddish-purple below the 
lower lip, tube little longer than the cal3Tt, pubescent externally, 
yellowish, the lower side heavily spotted with red, abruptly 
expanding to a broad ventricose throat, lobes short, broad, trun- 
cate, upper lip shorter than the lower, the middle lobe of the 
lower lip often emarginate; stamens and style included, white, 
the stigma-lobes unequal, broadly peltate-funnelform; capsule 
often slightly exserted, lanceolate, obtusq, 8 mm. long, straight 
or slightly curved, both forms often occurring on the same plant; 
seeds broadly oval. 

Distribution: common in dry open gravelly places in the 
foothills of the Sierya Nevada Mts., California. 

Specimens examined : 

California: Plumas Co., 29 July, 1855, Newberry in Williamson’s 
Exp. (G, type); Prattville, Plumas Co., 11 July, 1907, Heller 
& Kennedy 8819 (M and Stanford); Prattville, 4500 ft. alt., 
5 July, 1897, Jones (M); Sierras in Plumas Co., 1891, Platt 
(Calif.); Spanish Peak, above Buck’s Ranch, Plumas Co., 
Aug., 1911, Eggleston 1 677 (U. S.); Meadow Valley, Plumas 
Co., 4000 ft. alt., 29 June, 1912, H. M. Hall 9298 (R. Mt.); 
pine flats, Warner Valley, Plumas Co., 5000 ft. alt., Jepson 
Jfl70 (Calif.); Colby, Butte Co., July, 1896, Austin 162 (M); 
Chico Meadows, Butte Co., 4000 ft. alt,, 22 June, 1914, Heller 
(M); Forest Ranch, Butte Co., 2700 ft. alt., 18 May, 1914, 
Hell^ 11414 (M, Calif., and Stanford); near Stirling, Butte 
Co., 3525 ft. alt., 7 June, 1913, Heller 10799 (M, Calif., and 
Stanford); De Sabla, Butte Co., June, 1917, Edwards (Stan- 
ford); Sugar Loaf Hill, Nevada City, 11 June, 1893, Dudley 
(Stanford); Bear Valley near Emigrant Gap, Nevada Co., 
4500 ft. alt., 21 July, 1898, Jepson 69m (Calif.); near Donner 
Lake, 1865, Torrey 370 (G) ; lower end of Donner Lake, Nevada 
Co., 6 Aug., 1903, Heller 6870 (Phil., M, R. Mt., Calif., Stan- 
ford, and Pomona); near Placerville, Eldorado Co., 3200 ft. 
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alt., 12 Sept., 1915, Heller 12271 (Cornell, M, and Stanford) ; 
waste ground, Truckee, 27 June, 1884, Sonne 271 (M and 
Stanford) ; Lake Tahoe, 1 Aug., 1891, Evans (M) ; near Lake 
Tahoe, 31 Aug., 1872, Redfield 21^7 (M); Fallen Leaf Lake 
near Lake Tfdioe, 6700 ft. alt., July, 1906, J . H. Thompson 
(Stanford); Eldorado Co., 1866, Rattan (Stanford); Ham’s, 
Amador Co., 6000 ft. alt.. May, 1895, Hansen 1125 (M and 
Stanford) ; Grass Valley, Amador Co., 3000 ft. alt.. May, 1895, 
Hansen 1124 (M and Stanford); Big Trees, Calaveras Co., 
4700 ft. alt., 8 June, 1917, A. L. Grant 963 (G, Cornell, N. Y., 
M, R. Mt., Ore., Calif., and Pomona) ; near Gardner, Calaveras 
Co., Aug., 1903, Hall & Chandler 4782 (R. Mt. and Calif.); 
near Ranger’s Cabin, Hog Ranch, Tuolumne Co., 11 June, 
1916, A. L. Grant 850 (M, Calif., and Stanford); Hog Ranch, 
Tuolumne Co., 16 June, 1917, A. L. Grant 969 (G, U. S., 
Cornell, Phil., M, Ore., and Pomona) ; Hog Ranch to Crocker’s, 
Yosemite Park, 4500 ft. alt., 3 Aug., 1911, Jepson 4635 (Calif.) ; 
near Mariposa Big Trees, 6000 ft. alt., 22 June, 1918, A. L. 
Grant 1300 (Cornell, M, Stanford, and Calif.); Darrah, Mari- 
posa Co., June and July, 1892, Congdon (Calif, and Stanford) ; 
Wawona, Yosemite Route, 19 June, 1891, Friichey 69 (M); 
Clark’s Ranch to Peregoy’s, Yosemite Park, 1872, Gray (G) ; 
Fish Camp, Mariposa Co., 29 June, 1919, Jepson 8396 (M and 
Calif.); Pine Ridge, Fresno Co., 5300 ft. alt., 15-25 June, 
1900, Hall & Chandler 64 (M and Stanford). 

Although the type of M. Torreyi was collected in Plumas Co. 
by Newberry on Williamson’s Expedition, the plant was named 
for Dr. Torrey, who secured abundant material near Donner 
Lake. 

82. M. Layneae (Greene) Jepson, FI. W. Mid. Calif. 405. 1902, 
and ed. 2, 378. 1911. PI. 9, fig. 4. 

Eunanus Layneae Greene in Bull. Calif. Acad. Sci. 1: 104. 
1886. 

Stem slender, more or less reddish, simple or often freely 
branched, densely glandular-pubescent, usually somewhat ni- 
grescent; leaves narrowly oblong or linear, 1-2.6 cm. long, 2-6 
mm. broad, acute, entire or slightly toothed, tapering to a 
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slender, mostly sessile base, the lower sometimes short-petioled, 
frequently reddish on the lower surface; pedicels slender, rSddish, 
1-2 mm. long; calyx 5-7 nun, long, campanulate, becoming 
somewhat inflated and strongly ribbed when mature, slightly 
constricted at the oblique orifice, teeth triangular, acute or sub- 
ulate, 1-2 mm. long, reflexed; corolla rose-red to reddish-purple, 
streaked down the throat, 1. 5-2.2 cm. long, more or less pubescent 
externally, tube exserted, usually less than twice as long as the 
calyx, throat funnelform, dark reddish-purple, with one or two 
white or yellow patches generally bordered with dark red and 
spotted with red below the lower lip, lobes subequal, not widely 
spreading, truncate, often slightly emarginate and with rounded 
sinuses; stamens included, anthers hispid; style included, stigma- 
lobes broadly ovate, rounded, the lower scarcely more than half 
the length of the upper lobe; capsule usually exserted, 9-11 nun. 
long, lanceolate with an obtuse, mostly incurved slender apex; 
seeds oval, apiculate at both ends, tuberculate and faintly ribbed. 
Distribution: dry sandy places, often growing in large patches, 
in the North Coast Range and Sierra Nevada Mts., from Siskiyou 
Co, to Fresno Co., California. 

Specimens examined: 

California: Dunsmuir, Siskiyou Co., 2200 ft. alt., 14 August, 
1914, Jepson 6169 (Calif.); Igema, Siskiyou Co., 5 April, 
1903, Copeland, distributed as C. F. Baker 3851 (Stanford and 
Pomona); near Sisson, 3555 ft. alt., 1-10 Jime, 1897, H. 
E. Brovon SOS (M) ; dry land, Goosenest at Sisson’s, base of 
Mt. Shasta, 21 Aug., 1880, Engelmann (M); Goosenest foot- 
hills, Siskiyou Co., 5000 ft. alt., 19 June, 1910, Butler 1686 
(M, R. Mt., and Stanford); near Edgewood, Siskiyou Co., 
28-31 July, 1892, Edw. Palmer S603 (U. S,); near Shasta 
Springs, 5 June, 1905, Heller 7963 (M), Squaw Creek Ranger 
Station, Shasta Co., June, 1916, Drew (Stanford); Shasta 
Springs, Aug., 1894, Jepson S6m (Calif.); between forks of 
Trinity, June, 1883, Rattan (Stanford, type collection) ; Horse- 
shoe Bend above Shasta Springs, July- Aug., 1894, Jepson SJim 
(Calif.) ; hill slopes of Mad River Valley, 6 miles above Ruth, 
Trinity Co., 3000 ft. alt., 24 June, 1913, Tracy 4320 (G, M, 
R. Mt., and Calif.); region of Lassen’s Peak, Aug., 1891, 



1924] 


GRANT— A MONOGRAPH OF THE GENUS MIMULUS 293 


Chestnut & Drew (Calif.); near Redding, 18 June, 1914, 
McMurphy (Stanford); Valley of Trinity River, near mouth 
of Willow Creek, Humboldt Co., 500 ft. alt., 8 July, 1911, 
Tracy S44S (G and Calif.) ; between Sisson’s and Sims, 24 July- 
10 Aug., 1894, Jepson 71m (Calif.); Shasta Co., 1887, Parry 
(M) ; Red Mt., s. e. Mendocino Co., 18 June, 1908, Jepson 
S0S7a (M and Calif.); Burnt Ranch, Humboldt Co., June, 

1883, Rattan (G) ; between Mud Flat and Bennett Spring on 
the Newville-Covelo Road, Glenn Co., 2500 ft. alt., 3 June, 
1915, Heller 11919 (M and Stanford); Bartlett Mt., Lake Co., 

1884, K. Brandegee (Calif.) ; near Bartlett Springs, Aug., 1916, 
Stinchfield (Stanford) ; Indian Valley, near Lake Co., 24 May, 
1920, Jepson 9000 (Calif.); Howell Mt., Napa Co., 26 June, 
1893, Jepson S6m (Calif.); in chaparral, Howell Mt., Napa 
Co., 1400 ft. alt., 19 May, 1902, Tracy 1644 (U* S. and Stan- 
ford); Auburn, Placer Co., 3 April, 1894, Congdon (Calif.); 
Italian Bar, near Columbia, Tuolumne Co., 2000 ft. alt., 5 
June, 1915, A. L. Grant (M and Stanford); Hog Ranch above 
Hetch-Hetchy Valley, 14 June, 1917, A, L. Grant 968 (G, 
Cornell, U. S., N. Y., Phil., M, R. Mt., Ore., Calif., Stanford, 
and Pomona); Little Yosemite, 6300 ft. alt., 5 July, 1909, 
Jepson SlJfZ (Calif.) ; growing in sandy soil, often forming large 
patches. Little Yosemite Valley, 7 July, 1911, H. M. Hall 9066 
(G, R. Mt., Stanford, and Pomona); Snow Creek, Yosemite, 
7100 ft. alt., 6 Aug., 1916, Smiley 669 (G) ; Yosemite, 5500 ft. 
alt., 1 Jtily, 1911, Abrams 4684 (Stanford); Tamarack Flat, 
Yosemite, 6390 ft. alt., 14 July, 1911, Al^ams 4694 (G and 
Stanford); Upper San Joaquin, Madera Co., 17 Aug., 1895, 
Congdon (Stanford) ; Chihuahua Falls, Mariposa Co., 12 Aug., 
1895, Congdon (G); near Jackass Meadows, Madera Co., 17 
Aug., 1895, Cmgdon (G); Pine Ridge, Fresno Co., 5300 ft. 
alt., 15-25 Jime, 1900, Hall & Chandler W8 (M and Stanford) ; 
Beasore Meadow, Mariposa Co., 24 July, 1918, A. L. Grant 
1310 (Phil., Cornell, M, and Calif.) ; Mono Hot Springs, Fresno 
Co., 6300 ft. alt., 3 Aug., 1918, A. L. Grant 1494 (M and Calif.) ; 
near Peregoy Meadow, Yosemite National Park, 7000 ft. alt., 
21 June, 1918, A. L. Grant 1396 (Calif.); Alder Creek Trail, 
Yosemite Park, 5500 ft. alt., 1 July, 1911, Jepson 4S37 (Calif.) ; 
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abimdant in sandy spots, trail to Dinkey Grove of Big Trees, 
near Dinkey Station, Fresno Co., 6500 ft. alt., 29 July, 1917, 
A. L. Grant 1200 (M and Calif.); in dry sandy places, often in 
large patches, Huntington Lake, Fresno Co., 7000 ft. alt., 
21 July, 1918, A. L. Grant I 4 S 8 (G, M, and Calif.) ; Huntington 
Lake, Fresno Co., 7000 ft. alt., 5 July, 1917, A. L. Grant IO 4 I 
(Cornell, M, and Calif.) ; Huntington Lake, Fresno Co., 7000 
ft. alt., 16 July, 1917, A. L. Grant 1102 (G, Cornell, Phil., M, 
R. Mt., Calif., Stanford, Ore., and Pomona); Arnold Meadow, 
Madera Co., 26 July, 1918, A. L. Grant 1366 (Cornell, M, and 
Calif.) ; King’s Canon bed. King’s River Canon and Kearsarge 
Pass, Sierra Nevada, 5-15 July, 1900, Jepson 775 (Calif.). 
This species is so closely related to M. Torreyi that it is not 
always easy to separate them by the shape of the calyx-teeth and 
capsule, as Greene suggested when he described M. Layneae. 
Typical specimens of M. Torreyi have blunt calyx-teeth but 
sometimes calyces with blunt teeth or acute teeth are found on 
the same plant. The most constant characters for separating 
the two species are found in the corolla, M. Layneae having a 
slender, much exserted reddish-purple corolla-tube and a narrow 
throat, whereas M. Torreyi has a little exserted, yellowish or pink 
corolla-tube with a broad, somewhat ventricose throat and pink 
or rose-pink lobes. The specimens of M. Layneae from northern 
California have densely pubescent corolla-tubes, and those from 
central California are sometimes nearly glabrous. 

83. M. nanus Hook. & Arn. Bot. Beechey’s Voyage, 378. 1840; 
Gray in Proc. Am. Acad. 11; 96. 1876; Bot. Calif. 1: 564. 
1876; Syn. FI. N. Am. 2‘; 274. 1878, ed. 2, excl. the yellow- 
flowered plant, and Suppl. 444. 1886; Piper, Contr. U. S. Nat. 
Herb. 11: 508. 1906; Nelson in Coulter & Nelson, Manual 
Cent. Rocky Mountains, 453. 1909; Hall, Yosemite FI. 224. 
1912. 

M. nanus « pluriflorus Hook. & Am. Bot. Beechey’s Voyage, 
378. 1840. 

Eunanus Tolmei Benth. DC. Prodr. 10; 374. 1846; Greene in 
Bull. Calif. Acad. Sci. 1 : 103. 1886; Howell, FI. Northwest Am. 
518. 1903; Rydb. FI. Rocky Mountains, 780. 1917. 
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Eunanv^ nanus Holzinger, Contr. U. S. Nat. Herb. 3 : 244. 
1895. 

Small leafy plants, viscid-puberulent or sometimes densely 
glandular-pubescent, 5-15 cm. high, usually freely branched from 
near the base, branches low and spreading; stems mostly straw- 
colored, occasionally more or less tinged with red; leaves obovate 
to oblong, 1-3 cm. long, 2-6 mm. broad, acute or obtuse, thin, 
entire, 1-3-nerved, lower leaves larger and somewhat spatulate, 
tapering to a distinct petiole; flowers abundant, pedicels slender, 
2-3 mm. long; calyx tubuiar-campanulate, 7-8 mm. long, scarious 
below the sinuses, throat slightly if at all oblique, not constricted, 
teeth nearly equal, triangular-acute, about one-fourth as long as 
the tube; corolla bilabiate, 1.7-2 cm. long, reddish-purple, 
puberulent outside, tube yellowish, slender, exserted, about twice 
as long as the calyx, throat fimnelform with two hairy white or 
yellow patches dotted with red below the lower lip and irregular 
darker reddish-pmple areas below the upper lip, lobes unequal, 
sinuses broad, rounded, upper lip more or less erect and longer 
than the lower one; anthers hispid, filaments of the longer pair 
of stamens sometimes puberulent ; style and upper pair of stamens 
slightly exserted, stigma-lobes nearly equal, peltate-funnelform, 
ciliate; capsule in general slightly exceeding the calyx, ovate, 
obtuse; seeds oval, reticulate, apiculate at each end. 

Distribution: common in open sandy places in the Rocky 
Mountains and in the Pacific Coast States. 

Specimens examined : 

Montana: in dry ground, Madison Basin, Gallatin Co., 23 June, 
1899, Nelson & Nelson 6494 (R. Mt.). 

Wyoming: Fire Hole, Yellowstone Park, July, 1904, Oleson 14, 
(R. Mt.); Lower Basin, Yellowstone Park, 15 July, 1906, 
Cooper 61y (R. Mt.); on sandy or gravelly open flats. Upper 
Geyser Basin, 31 July, 1899, Nelson & Nelson 6256 (Cornell, 
M, R. Mt., and Pomona); Yellowstone Park, 9 Aug., 1885, 
Letterman 116 (M); ant hills, Henry’s Fork, Snake River, 
5400 ft. alt., 19 June, 1860, Hayden (M). 

Colorado: Graymont, without date, Letterman (M). 

Idaho : grows only on ant hills, Shoshone Flat, Minidoka National 
Forest, 6300 ft. alt., 3 Aug., 1913, Crockett 29 (R. Mt.); Lake 
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Waha, Nez Perces Co., 3500-4000 ft. alt., 25 June, 1896, 
Heller & Heller SSZ^. (M) ; Corral, Blaine Co., 28 June, 1916, 
Macbride & Payson 2930 (R. Mt. and M) ; Martin, Blaine Co., 
5 July, 1916, Macbride & Payson 3049 (M and R. Mt.) ; sandy 
gravelly slopes, Falk’s Store, Canyon Co., 17 May, 1910, 
Macbride 69 (M, R. Mt., Calif., and Stanford) ; sandy slopes. 
Silver City, Owyhee Co., 15 June, 1910, Macbride 402 (M and 
R. Mt.) ; Indian Gulch, 18 June, 1892, Muljord (M) ; Ketchum, 
25 June, 1892, Mulford (M) ; gravelly bench lands, Ketchum, 
Blaine Co., 20 July, 1911, Nelson & Macbride 1227 (R. Mt.); 
Sawtooth National Forest, 1910, Woods 4^a (R. Mt.); dry 
hills, Boise River, 27 July, 1911, Clarke 162 (R. Mt.). 
Nevada: Little Lakes Canyon, Elko Co., 21 July, 1902, Kennedy 
698 (R. Mt.); Eagle Valley, Ormsby Co., 7 June, 1902, C. F. 
Baker 1024 (M and Pomona); near Holstein Ranch, north of 
Carson, 29 May, 1901, Steinmetz (Stanford). 

Oregon: common in dry soil, eastern Oregon, 12 July, 1898, 
Cusick 2162 (Cornell and M); hillsides of Ochoco Creek, 
Crook Co., 10 July, 1901, Cusick 2666 (Cornell, M, and R. Mt.) ; 
vicinity of Laidlaw, Crook Co., 6 June, 1912, Whited 48 (Ore.) ; 
common on plains. Bend, Crook Co., 8 May, 1905, E. Nelson 
797 (M and R. Mt.); Redmond, 15 May, 1916, Jackson & 
Hammond (Ore.); Camp Harney, 1875, Bendire (M); sandy 
woods along Klamath Falls, 21 July, 1920, Peck 9628 (M); 
dry sandy ground, 10 miles from Crescent, Klamath Co., 19 
July, 1920, Peck 9677 (M). 

California: near Old Chat, Lassen Co., 1 July, 1907, Heller <fc 
Kennedy 8673 (Phil., M, and Stanford); Yollo BoUey Mts., 
July, 1897, Jepson 37m (Calif.) ; Hobart Mills, 29 May, 1917, 
Wagner (Stanford). 

84. M. Austinae (Greene) Grant, comb. nov. 

Eunanus Austinae Greene, Pittonia 1 : 36. 1887. 

A mostly glandular-puberulent plant, sometimes glandular- 
pubescent; stem 5-9 cm. long, freely branched from the base; 
leaves numerous, clustered with the flowers toward the ends of 
the stem and branches, spatulate or elliptical, 1.2-2 cm. long, 
3-4 mm. wide, tapering to a short, slender petiole, entire; calyx 
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7-8 nun. long, not distended by the mature capsule, teeth tmequal, 
triangular-acute, about one-third as long as the tube; corolla 
funnelfonn, bilabiate, yellow, more or less streaked with red 
down the throat, tube about times as long as the calyx, throat 
short, narrow, lobes unequal; stamens included, anthers hispid; 
style exserted, the stigma-lips equal, broadly peltate-funnelform; 
capsule lanceolate, attenuate, exserted; seeds oblong, reticulate. 

Distribution: mountains of northern California. 

Specimens examined: 

California: Pine Creek, Modoc Co., 1893, Amlin (Stanford); 

Modoc Co., July, 1895, Amlin 16 (Pomona); Big Valley, 

Lassen Co., 20 June, 1894, Baker & Nulling (Calif.), 

According to Dr. Greene, M. Amlinae does not have the 
skxmk-like odor of M. mephilicus. 

85. M. clivicola Greenm. in Erythea 7: 119. 1899; Piper & 
Beattie, FI. Southeast. Wash. & Adj. Idaho, 227. 1914. 

Eunanm clivicola Heller in Muhlenbergia 1 : 60. 1904. 

Glandular-pubescent plants ; stem 5-16 cm. high, mostly simple ; 
leaves scattered, oblong or obovate to oblanceolate, 1-2.5 cm. 
long, 4-8 mm. broad, entire or occasionally toothed toward the 
upper end, tapering to a slender sessile base, mostly l-nerved; 
flowers scattered, pedicels slender, 3-7 mm. long; caljrx campan- 
ulate, 8-10 nun. long, narrowed at the base, flaring abruptly to a 
wide-c^en slightly oblique throat at naatmity, scarious between 
the green ribs, teeth broadly triangular-acute, ciliate, nearly 
equal, 1-1.5 mm. long; corolla funnelform, somewhat bilabiate, 
1.4-2 cm. long, tube yellowish, slightly exserted, throat reddish- 
pink with a large yellow patch, spotted with red below the lower 
lip, lobes reddish-pink, streaked with darker reddish-purple, 
spreading, rounded, with broad sinuses; stamens included, the 
anthers sparsely hispid; style frequently as long as the throat, 
stigma-lips equal; capsule linear-lanceolate, exserted, incurved at 
the apex; seeds favose-areolate, apiculate at both ends, oval, 
less than twice as long as broad. 

Distribution: hillsides in southwestern Idaho, Washington, and 
Oregon. 

Specimens examined: 
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Idaho; slopes near the foot of Weissner’s Peak, Kootenai Co., 5-7 
July, 1892, Saridberg, MacDougal & Heller 586 (G, type, and 
Phil.); dry hillsides of Cedar Mts., Latah Co., 7 July, 1893, 
Piper 1657 (G and Stanford); Lake Waha, 26 June, 1894, 
Henderson 2677 (G, Cornell, and R. Mt.). 

Oregon: moist gulch of North Pine Creek, near Snake River, 13 
July, 1899, Cusick 2236 (G, Cornell, F, M, R. Mt., and Calif.) ; 
hills near Snake River, 25 May, 1898, Cusick 1891, (Cornell 
and M); Deshut’s Bridge, 19 June, 1885, Howell (Ore. and 
Calif.). 

86. M. angustifolius (Greene) Grant, comb. nov. 

Eunanus angustifolius Greene, Pittonia 2: 23. 1889. 

A glandular-pubescent annual; stem red, 4-10 cm. high, mostly 
branched; leaves numerous, linear or oblanceolate, 1-1.7 cm. 
long, 1-3 mm. wide, sessile, entire, crowded and often with smaller 
leaves fascicled in the lower axils; calyx cylindrical, scarious 
between the red ribs, teeth triangular-lanceolate, fully one-third 
as long as the calyx, spreading very little at the oblique orifice; 
corolla bilabiate, narrowly funnelform, sparsely pubescent on 
the outside, reddish purple, 1.3-1. 7 cm. long, the tube exserted, 
lobes unequal, those of the upper lip about half as long as the 
lower; stamens slightly exserted, glabrous; stigma-lobes unequal; 
capsule lanceolate, about as long as the calyx, opening to the 
base along both sutures. 

Distribution: known only from Washoe Mts., Nevada, the type 
locality. 

Specimens examined : 

Nevada: on trail from Bronco to Mt. Rose, western slope of 
Washoe Mts., July, 1889, Sonne 14 (Greene, type, and Calif.) ; 
Mt. Rose, Washoe Co., 9500 ft. alt., 26 Aug., 1911, Heller 
10S4S (G and Stanford). 

87. M. densus Grant* 

A more or less densely glandular-pubescent and viscid plant, 
sometimes viscid- villous; stem mostly profusely branched, 5-15 


^ Mimulus densus Grant, sp. nov., herba plus minusve dense glanduloso-pubescens; 
caule profuse ramoso, 5~15 cm. alto; foiiis ellipticis, linearibus oblongisve; calyce 
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cm. high; leaves numerous, elliptical, linear or occasionally oblong, 
1. 5-2.5 cm. long, 2-5 mm. broad, tapering to a slender sessile 
base; flowers axillary, numerous, pedicels 2-5 mm. long; calyx 
open-campanulate, 6-10 mm. long, not distended by the mature 
capsule, teeth deltoid-acute to subulate, unequal, about one- 
fomth as long as the tube, throat oblique; corolla funnelform, 
1.7-2 cm. long, yellow, more or less streaked and tinged with red 
or sometimes wholly red, tube slender, about twice as long as the 
calyx, throat short, expanded, lobes spreading, somewhat quad- 
rangular, subequal, a hairy region below the lower lip and with 
scattered hairs around the throat; upper pair of stamens some- 
times exserted, anthers hispid ; style exserted, stigma-lobes broadly 
peltate-funnelform, unequal; capsule lanceolate to ovate-lance- 
olate, more or less attenuate, as long as or, more conunonly, 
exceeding the calyx; seeds oblong, apiculate at both ends. 

Distribution ; central and western Nevada and east of the Sierra 
Nevada Mts., from Inyo Co. north to Lassen Co., California. 
Specimens examined : 

Nevada; hills around Austin, Lander Co., Toiyabe Range, 6400 
ft. alt., 21-25 July, 1913, Kennedy 4401 (M, type, and Stan- 
ford) ; between Austin and Big Creek, Lander Co., 6000 ft. alt., 
27 July, 1913, Kennedy 4091 (Stanford); Tonopah, 6000 ft. 
alt., June, 1907, Shockley 84 (Calif, and Stanford); Miller 
Mt., Esmeralda Co., 7000 ft. alt., Shockley 111 (Stanford). 
California; Campito Meadow, White Mts., 11000 ft. alt., 27 
July, 1917, Jepson 7305 (Calif.) ; Black Canyon, White Mts., 
7 July, 1891, Coville & Funston 1792 (Stanford) ; Indian Valley 
Grade, July, 1896, Bruce 847 (M); near the river, Portola, 
Plumas Co., 30 July, 1911, K. Brandegee (Calif.); Pine Creek, 
Lassen Co., 12 July, 1894, Baker & Nutting (R. Mt.); near 
Old Chat, Lassen Co., 1 July, 1907, Heller & Kennedy 8672 
(M and Stanford); Truckee, Nevada Co., 15 Aug., 1903, 
Heller 7173 (M and Pomona). 


lato-campanulato, dentibus inaequalibus; corolla 1.7-2 cm. longa, flava, plus minusve 
rubro-colorata, aliquandro rubra, tubo calyce duplo longiore; antheris hispidis; 
capsula lanceolata. — Collected in the hills around Aiistin, Lander Co., Toiyabe 
Range, 6400 ft. alt., 21-25 July, 1913, P. B, Kennedy 4401 (Mo. Bot. Card. Herb, 
no. 715524, typb, and Stanford Univ. Herb.). 
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This is a different-looking plant from M. mephiticus with which 
it has been confused. The structural characters are similar but 
M. densus has a different kind of pubescence, the plant is ranker 
in growth, freely branched from the base, and the stems are 
generally crowded with leaves and flowers. The capsule is usu- 
ally attenuate, more or less exserted, and varies in shape from 
ovate-lanceolate, not much stouter than that of M. mephiticus, 
to distinctly lanceolate, the latter being the more common 
form. The color is not at all constant ; the corolla in the type and 
Jepson 7306 is yellow with a few reddish-brown markings; in 
Heller & Kennedy 8673 the tube and throat are red, whereas the 
plants collected by Mrs. Bruce on the Indian Valley Grade, by 
Kennedy and JfiQl, and Heller 7173, have dark red flowers. 

88. M. mephiticus Greene in Bull. Calif. Acad. Sci. 1 : 9. 1884; 

Gray, Syn. FI. N. Am. ed. 2, 2‘: Suppl. 444. 1886; Smiley in 
Univ. Calif. Publ. Bot. 9; 334. 1921. 

Eunanus mephiticus Greene in Bull. Calif. Acad. Sci. 1 : 102. 
1885. 

Stems erect, 4-12 cm. high, simple or branched, the whole 
plant more or less glandular-pubescent and viscid; leaves ellip- 
tical, oblanceolate or nearly linear, 1-2 cm. long, 2-5 mm. broad, 
obtuse or acute, entire, generally tapering to a short petiole; 
flowers appearing in the lowest axils but mostly clustered with 
the leaves toward the tips of the stems, pedicels slender, 2-4 mm. 
long; calyx open-campanulate, 4-6 mm. long, scarious below the 
sinuses and distended by the mature capsule, teeth lanceolate, 
acute or sometimes subulate, unequal, usually one-fourth the 
length of the tube, throat oblique; corolla funnelform, 1.2-1.8 
cm. long, yellow, rarely reddish-purple, the slender tube at least 
times as long as the calyx, throat broad, more or less tinged, 
spotted or streaked with reddish-brown, lobes nearly equal, 
subquadrate, with broad rounded sinuses; stamens and style 
usually included, rarely slightly exserted, anthers hispid, fila- 
ments with retrorse hairs at the base of the longer pair; stigma- 
lobes broadly peltate-funnelform, subequal or occasionally equal; 
capsule lanceolate, obtuse, as long as the distended calyx, more 
often exserted; seeds oval, less than half as long as broad, apicu- 
late at both ends, reticulate. 
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Distribution: common in open woods and sandy places in the 

Sierra Nevada Mts., from Amador Co. to Fresno Co., California. 

Odor strongly mephitic. 

Specimens examined: 

California: Pedlar, Amador Co., 6500 ft. alt., July, 18^2, Hansen 
JidS (M and Stanford); moist sandy spots. Strawberry Lake 
near the dam, Tuolumne Co., 5500 ft. alt., 10 Jime, 1917, 
A. L. Grant 956 (M) ; Cottonwood Trail, Hetch-Hetchy Valley, 
6500 ft. alt., 15 June, 1918, A. L. Grant 1270 (Cornell, M, and 
Calif.); Yosemite, July, 1884, Hutchings (G); above Yosemite, 
Dix (G); growing in sandy soil, often forming large yellow 
beds. Little Yosemite Valley, 7 July, 1911, H. M. Hall 9066 
(M, R. Mt., Stanford, and Pomona); Lake Merced, Yosemite 
Park, 7200 ft. alt., 10 July, 1909, Jenson S214a (Calif.); 
Tamarack Flat, Yosemite Park, 6390 ft. alt., 14 July, 1911, 
Abrams 4695 (Stanford); at Peregoy’s, 1872, Gray (G); near 
Peregoy Meadow, Yosemite Park, 7200 ft. alt., 21 June, 1918, 
A. L. Grant 1298a (Cornell and M); King’s River Cafton, 
Fresno Co., 15 June, 1921, OtUey 1487 (Wellesley and M); 
granite sand between Rowell and Sunset Meadows, King’s 
River Region, Fresno Co., Aug., 1904, Dudley (Stanford); 
South Fork Kaweah Crossing near Sand Meadow, Sequoia 
Park, 8200 ft. alt., 14 Aug., 1911, Jepson Jfi74 (Cornell, M, 
and Calif.); Round Meadow., Sequoia Nat’l. Park, 6500 ft. 
alt., 24 June-2 July, 1900, Jepson 699 (M and Calif.) ; Hossack 
Creek, eastern Tulare Co., 7000 ft. alt., 12 July, 1908, Hall & 
Hall 8346 (Calif.); Alta Meadows, 9000 ft. alt., Aug., 1905, 
K. Brandegee (G); Alta Meadows, Tulare Co., 19 July, 1919, 
Newlon Im (Cornell, M, and Calif.) ; Hockett Meadows, Tulare 
Co., about 8500 ft. alt., 5 Aug., 1904, Hall & Babcock 6622 
(Calif, and Pomona) ; South Fork Middle Tule River, 5300 ft. 
alt., 28 June, 1912, Jepson 4874 (M); Hockett’s Meadow, 
Tulare Co., 22 July, 1904, Culbertson 4410 (Calif., Stanford, 
and Pomona); Little Kem River, Tulare Co., July, 1904, 
Hall & Babcock 6406 (Stanford) ; brook one mile above Parson’s 
Mill, Poso Creek Valley, 9 July, 1895, Dudley 690 (Stanford) ; 
plains. Little Kern River, 6000-7000 ft. alt., July, 1895, Purpus 
1383 (Calif.) ; sandy plains. Trout Meadows, July, 1895, Purpus 
1389 (Calif.). 
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89. M. coccineus Congdon in Erythea 7 : 187. 1899. 

Stems 2-6 cm. high, simple or branched, the whole plant 
glandular-puberulent; leaves oblanceolate to linear, .6-1 cm. 
long, 2-3 mm. broad, entire, mostly obtuse, tapering to a slender 
petiole, the lower often spatulate; flowers clustered at the tips of 
the stems, pedicels rarely over 1 mm. long; calyx cylindrical, 
3-5 mm. long, expanded by the mature capsule and faintly 
ribbed, throat oblique, teeth unequal, linear, subulate, one- 
third to one-half as long as the tube; corolla funnelform, 1.6-2 
cm. long, deep reddish-purple, the throat usually with one or 
two lighter areas below the lower lip, tube slender, 2-3 times as 
long as the calyx, limb expanded, .5-1.2 cm. wide, the lobes sub- 
equal, withering almost filifonn; stamens mostly included, the 
anthers hispid; style slightly exserted, the lobes subequal; capsule 
broadly ovate, acute, slightly exceeding the calyx; seeds smooth. 

Distribution: in granite sand at high altitudes in the southern . 
Sierra Nevada Mts. Not often collected. 

Specimens examined: 

California: Glacier Point Turnpike, Mariposa Co., 22 July, 1891, 
Congdon (Calif, and Stanford); Hockett’s Meadow, 8600 ft. 
alt., 22 July, 1904, Culbertson, distributed as C. F. Baker 441 1 
(M and Pomona); between Rowell Meadow and Sunset 
Meadow, King’s River Region, Fresno Co., Aug., 1904, Dudley 
(Stanford); Coyote Pass Trail, Milky Meadow to Three 
Rivers, 25-31 July, 1900, Jepson 979 (Calif.); Marble Mt., 
6 July, 1907, Jepson 2846 (Calif.); N. Fork of Middle Tule 
River, 8500 ft. alt., 15 Aug., 1911, Jepson 4688 (Calif.). 

This species was first collected by Congdon near the mountain 
tops of the Sierras, east of the Minaret’s. 

90. M. stamineus Grant ‘ 

Plants 2-10 cm. high, freely branched from the base or oc- 
casionally simple, densely glandular-pubescent; leaves sessile, 

^ Mimultts stamineus Grant, sp. nov., herba, 2~10 cm. alia, dense glanduloso- 
pubescens; foliis sessilibus, anguste oblanceolatis ellipticisve, aliquando linearibus, 
obtusis; calyce 5-8 mm. longo, dentibus lanceolatis-eubulatis; corolla rubro-purpurea, 
1.2-2 cm. longa, lobis inaequalibus; antheris hispidis; capsula oblonga. — Collected 
in granite sand, summit of ^nora Pass, Tuolumne Co., 10000 ft. alt., 24 Aug., 1915, 
Adele Lewis Grant 367 (Cornell Univ. Herb., Mo. Bot. Card. Herb. no. 893571, 
TYPE, Univ. Calif. Herb., and Stanford Univ. Herb.). 
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numerous, narrowly oblanceolate to elliptical or sometimes 
linear, 1-2.5 cm. long, 2-5 mm. broad, obtuse, entire; flowers 
somewhat clustered toward the tips of the branches, numerous, 
axillary, pedicels 1-2 mm. long; calyx tubular, 5-8 mm. long, 
expanded by the mature capsule, teeth lanceolate-subulate, one- 
third to one-fourth the length of the tube, the lower smaller and 
shorter, throat oblique; corolla fimnelform, reddish-piuple, 1.2-2 
cm. long, pubescent externally, tube slender, less than twice as 
long as the calyx, throa+ short, with a yellowish area spotted 
with red below the lower lip, the whole with long scattered club- 
shaped hairs, lobes broad, somewhat tnmcate, nearly equal, 
little spreading; stamens exserted, anthers hispid, filaments 
unequally inserted, the longer with retrorse hairs near the base; 
style exserted, stigma-lips imequal, rounded, broadly peltate- 
funnelform; capsule oblong, obtuse, usually about as long as the 
calyx or slightly exserted; seeds oblong, apiculate at each end. 
Distribution: Washington, Nevada, and California. 

Specimens examined: 

Washington: Klickitat, June, 1879, J. Howell (G and M); 

Klickitat, 16 May, 1882, Howell (Ore.). 

Nevada: King’s Canon, Ormsby Co., 5 June, 1902, C. F. Baker 
1010 (M and Pomona); Snow Valley, Ormsby Co., 27 July, 
1902, C. F. Baker 1376 (M, R. Mt., Calif., and Pomona); 
Miller Mt., Esmeralda Co., 7000 ft. alt., without date, Shockley 
SOI A (Stanford). 

California: Black Canon, White Mts., Mono Co., 8 July, 1891, 
Coville & Funston 1798 (Cornell, M, and Stanford) ; sandy field, 
Myers, Eldorado Co., 2 July, 1920, OUley 930 (Wellesley and 
M) ; near Deadman’s Creek, Mono Co., 22 Aug., 1895, Congdon 
(Calif, and Stanford); dry valley floor near Mono Crater, 
Mono Co., 19 July, 1918, Ferris 1464 (Stanford); growing in 
granite sand, summit of Sonora Pass, Tuolumne Co., 10000 ft. 
alt., 24 Aug., 1915, A. L. Qrant 367 (M, type, Cornell, Calif., 
and Stanford); Campito Meadow, T^te Mts., 11000 ft. alt., 
27 July, 1917, Jepson 7304 (Calif.); Rock Creek near Mt. 
Whitney, 9600 ft. alt., 20 July, 1912, Jepson 6067 (Calif.); 
Ramshaw Meadows, Kem Peak, 8600 ft. alt., 3 July, 1912, 
Jepson J!fi67 (collected by Haskell) (Calif.); Kem River, 9850 
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ft. alt., Sept., 1876, Rothrock 378 (G); Volcano Meadow, vicin- 
ity of Mt. Whitney, 8 Aug., 1897, Dudley 3498 (Stanford); 
Whitney Meadows, 19 Aug., 1891, Coville & Funston 1626 
(Cornell, M, and Stanford); border of Whitney Meadow, 
10300 ft. alt., Aug., 1897, Dudley 2488 (Stanford); Milky 
Meadow, Tulare Co., 23-31 July, 1900, Jepson 946 (Calif.); 
Olancha Mt., Tulare Co., 8000 ft. alt., June, 1904, Hall & 
Babcock 6218 (M and R. Mt.). 

91. M. leptaleus Gray in Proc. Am. Acad. 11; 96. 1876; Bot. 

Calif. 1: 564. 1876, in part; Syn. FI. N. Am. 2*: 274. 1878, 
ed. 2, and Suppl. 445. 1886, in part. 

Eunanus leptaleus Greene in Bull. Calif. Acad. Sci. 1:101. 1885. 
Small plants, viscid-pubescent to almost glabrous, commonly 
2-4 cm. high, occasionally 6-10 cm. high, the taller plants usually 
branched; stem slender, mostly reddish; leaves obovate, ob- 
lanceolate or linear, .5-1.5 cm. long, 1-3 mm. wide, thick, obtuse, 
rarely acute, 1-nerved, entire, tapering to a short slender petiole 
or the uppermost ones sessile, usually clustered with the flowers 
at the tips of the stems, often tinged with red and with a red 
midrib; pedicels almost filiform, 1-2 mm. long; calyx slender, 
cylindrical, usually more or less tinged with red, 3-4 mm. long, 
becoming distended and completely filled with the mature capsule, 
obscuring the angles, throat slightly oblique, teeth from one- 
third to one-half the length of the tube; corolla slender, funnel- 
form, 8-10 mm. long, reddish-purple, tube exserted at least half 
the length of the calyx, throat beardless with a large yellowish or 
white patch spotted with red down the anterior part, lobes short, 
squarish, mostly equal, limb about 3 mm. in diameter, the whole 
withering persistent and becoming filiform; stamens included, 
not approximate, anthers reflexed, glabrous; style and stigma 
included, stigma-lobes very unequal, ovate, acute; capsule broadly 
oblong-ovate, obtuse, compressed, little longer than the calyx; 
seeds smooth, oval, apiculate at both ends, less than twice as 
long as broad. 

Distribution: open gravelly places in the high Sierra Nevada 
Mts., California. 

Specimens examined: 
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California: Lassen’s Peak, Aug., 1896, Bruce JfiS (M); rocky 
meadow above Glen Alpine Springs, Eldorado Co., 18 Jvme, 
1920, Ottlcj / 186 (Wellesley and M) ; Mt. Tallac, Lake Tahoe 
Region, 9500 ft.alt., 26 Aug., 1909, McGregor 191 (Stanford); 
Soda Springs, Nevada Co., 7000 ft. alt., 20 July, 1881, Joms 
2396 (G and M) ; southeastern approaches to Castle Peak, 
Nevada Co., 31 July, 1903, Heller 7067 (PhU., M, R. Mt., Stan- 
ford, and Pomona) ; in open gravelly places, Sonora Pass, Tuo- 
lumne Co., 9600 ft. alt., 15 Aug., 1915, A. L. Grant 279 (Cornell, 
M, Ore., Calif. Acad., and Stanford) ; Peregoy’s, Clark’s, etc., 
1872, Gray (G, type) ; Mono Trail, 10000 ft. alt., 1866, BoUmder 
6016 (U. S.); Beasore Meadow, Madera Co., 7600 ft. alt., 
24 June 1918, A. L. Grant 1311 (Phil., Cornell, M, Calif., and 
Pomona); above Fresno Dome, Madera Co., 7000 ft. alt., 
23 June, 1918, A. L. Grant 1309a (M) ; abundant in open spaces, 
trail to Nellie Lake, Fresno Co., 8000 ft. alt., 11 July, 1917, 
A. L. Grant 1079 (M, G, N. Y., Cornell, U. S., Calif., and Stan- 
ford); Huntington Lake, Fresno Co., 7000 ft. alt., 27 July, 
1918, A. L. Grant 1481 (Phil., U. S., Cornell, M, R. Mt., 
Calif., and Pomona); trail to Mineral King, Upper Kaweah 
River, Tulare Co., 22 Aug., 1896, Dudley 1717 (Stanford); 
Red Lake at foot of Red Mt., Fresno Co., 9000 ft. alt., 2 Aug., 
1920, A. L. Grant 1662a (Cornell, M, and Pomona); North 
Fork of King’s River, 7000 ft. alt., July, 1900, Hall & Chandler 
429 (M and Stanford) ; Upper Kaweah River, Tulare Co., 17 
Aug., 1896, Dudley 1663 (Stanford). 

There seems to be much confusion as to what is really M. 
leptalem, since in his description of this species Dr. Gray included 
what we now recognize as several distinct species. The original 
description reads “Gravelly soil in the Sierra Nevada, California, 
at 5000 ft. and upwards, south of the Yosemite, Miss Dix, A. 
Gray, and in Sierra County, Lemmon.” According to our 
present methods of procedure. Miss Dix’s specimen would be the 
type species, but, on examining the specimens at the Gray Her- 
barimn, we find that Dr. Gray labelled the specimens of Miss 
Dix’s as “Mimulus leptaleus Gray var — ” and another specimen 
of hers from “above Yosemite” is put on a sheet with M. me- 
phiticus of Hutching’s collection and the whole sheet labelled, 
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in Dr. Gray’s handwriting, “M. m^hiticus (Eunanus), Syn. FI. 
N. Amer.” The specimen of Miss Dix’s is a larger plant with 
larger flowers and is undoubtedly M. mephiticm, described by 
Greene in 1885. In view of this, it has seemed advisable to 
accept Dr. Gray’s collection from “ Peregoy’s, Clark’s, etc., 1872,” 
the next specimen cited, as the tjrpe. 

92. M. Jepsonii Grant' 

Glandular-pubescent plants; stems 3-8 cm. high, simple or 
usually more or less branched; leaves mostly basal, oblong, ob- 
lanceolate or spatulate, 9-15 mm. long, 2-3 mm. broad, obtuse, 
tapering to a short slender petiole, 1-nerved, entire, mostly 
clustered with the flowers toward the tips of the stem and 
branches; pedicels filiform, 1-2 mm. long; calyx cylindrical, 2-3 
mm. long, becoming 4-5 mm. long when mature, teeth triangular, 
acute to subulate, almost one-third the length of the tube, nearly 
equal, the throat oblique; corolla bilabiate, reddish-purple, 
funnelform, 9-10 mm. long, marcescent, becoming filiform, the 
tube very slender and at least 1J4 times as long as the calyx, 
throat abruptly expanding, slightly bearded below the lower lip, 
lobes short, truncate, unequal, the upper lip erect and longer than 
the lower, often with darker blotches down the throat, or with a 
large yellowish patch spotted with red; upper pair of stamens 
exserted, anthers glabrous; style exserted, the stigma-lobes about 
as long as the corolla, subequal, broadly peltate-funnelform; 
capsule oblong, obtuse, usually slightly exceeding the somewhat 
distended caljrx; seeds faintly reticulate, apiculate at both ends, 
almost as broad as long. 

Distribution: in the mountains of southern Oregon and Cali- 
fornia. 

Specimens examined: 

Oregon: Cherry Creek Flat, Klamath Co., 4200 ft. alt., June, 

1919, Rose 1198 (M). 

* Mimulus Jepsonii Grant, 8p. nov., herba glanduloso-pubescens; caulibus 3-8 
cm. altis; foliis fere radicalibus, oblongis oblanceolatis, spatulatisve, obtusis, 1- 
nervatis; calyce 2-3 mm. longo, dentibus fere aequalibus; corolla rubro-purpurea, 
9-10 mm. longa, lobis inaequalibus; staminibus glabris; stylo exserto.— Collected 
at Twin Lakes (Grassy Lake), Lassen Co., 7300 ft. alt., 10 June, 1910, W, L. Jepaon 
4112 (Mo. Bot. Gard. Herb., Cornell Univ. Herb., and Univ. Calif. Herb., ttpb). 
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California: Sierra Co., 1874, Lemmon (G and M); Soda Springs, 
Nevada Co., 7000 ft. alt., 22 July, 1881, Jones 2459 (G and 
Stanford); Twin Lakes (Grassy Lake), Lassen Co., 7300 ft. 
alt., 10 June, 1910, Jepson (Calif., type, M, and Cornell). 

93. M. Whitneyi Gray, Syn. FI. N. Am. ed. 2, 2‘ : Suppl. 445. 
1886; Smiley in Univ. Calif. Publ. Bot. 9; 336. 1921. 

Eunanus bicolor Gray in Proc. Am. Acad. 7: 381. 1867; 
Greene in Bull. Calif. Acad. Sci. 1 : 103. 1885. 

M. nanus var. bicolor Gray in Bot. Calif. 1: 564. 1876; Syn. 
FI. N. Am. 2‘ : 275. 1878, and ed. 2, 1886. 

Small glandular-puberulent plants, 2-4 cm. high, commonly 
freely branched from the base; leaves entire, elliptical to linear, 
rarely spatulate, 1-2 cm. long, 1-1.5 nun. broad, acute, tapering 
to a slender base; flowers numerous, pedicels 1-2 mm. long; 
cal3nc campanulate, 3-4 nun. long, teeth unequal, frequently 
incurved, lanceolate-subulate, about half as long as the tube, 
throat oblique; corolla funnelform, 1-1.2 cm. long, pubescent 
externally, marcescent, tube reddish or rarely yellow, slender, at 
least twice as long as the calyx, throat short, broad, and with 
few scattered hairs below the lower lip, lobes quadratish, nearly 
equal, yellow, usually with several broad, club-shaped blotches 
or lines of reddish-purple down the throat, occasionally the whole 
corolla reddish-purple or yellow; stamens included, the anthers 
small, mostly sparingly hispid, filaments of longer pair with 
retrorse hairs toward the base; style and stigma slightly longer 
than the upper pair of stamens, stigma-lobes oblong, the lower 
about half as long as the upper; capsule oblong, obtuse, usually as 
long as the calyx; seeds smooth, oval, apiculate at both ends. 

Distribution: restricted mainly to the high Sierra Nevada Mts. 
of Fresno and Tulare Counties, California. First collected by 
Brewer on Lieut. Whitney’s Expedition. 

Specimens examined : 

Califosmia: High Sierras, Fresno Co., 1863, Brewer 2785 (G, 
type); Markwood Meadow, Fresno Co., 5800 ft. alt., June, 
1900, Hall & Chandler 377 (Calif.) ; Mt. Silliman, Tulare Co., 
10000 ft. alt., 22 Aug., 1905, K. Brandegee (G and Calif.); 
open woods near Old Mt. Whitney, 10000-11000 ft. alt.. 
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Aug., 1896, Purpus 1988, 1989 (Calif.) ; gravelly soil, Kaweah 

Meadows, 9400 ft. alt., Aug., 1897, Purpus 6660 (G and Calif.). 

Section 6. Mimulastrum Gray 

§ 6. Mimulastrum Gray in Bot. Gaz. 9: 141. 1884; Syn. FI. 
N. Am. ed. 2, 2* : Suppl. 446. 1886, excl. Af . pictm; Dalla Torre 
& Harms, Gen. Siph. 457. 1900-1907. 

Eunanus § MirmUastrum Greene in Bull. Calif. Acad. Sci. 1: 
105. 1885, excl. M. picius. 

Desert annuals; calyx strongly angulate-plicate, the orifice 
oblique, teeth unequal; corolla salverform, tube short, included, 
throat exserted, gibbous, lobes nearly equal, rotate with erose 
margins; stamens approximate in pairs; style puberulent; capsule 
membranous, dehiscent along the inner suture and part way 
down the outer suture ; placentae separating to the base. Sp. 94. 

94. M. mohavensis Lemmon in Bot. Gaz. 9: 142. 1884; Gray, 
Syn. FI. N. Am. ed. 2, 2‘: Suppl. 446. 1886. PI. 10, fig. 13. 

Eunanus mohavensis Greene in Bull. Calif. Acad. Sci. 1 : 106. 
1885. 

Small profusely branched and leafy plants, 3-15 cm. high; 
stem and branches dark reddish-purple; leaves reddish-green, 
elliptical to obovate or oblong, 1-1.8 cm. long, 3-5 mm. broad, 
acute, entire, sessile, or the lower ones often short-petioled; 
flowers numerous, mostly alternating in the axils, pedicels 
slender, 2-3 mm. long; calyx acutely angled, deep reddish- 
purple, broadly campanulate with ^reading teeth, often con- 
tracted at the very oblique throat, ciliate, nearly glabrous ex- 
ternally, puberulent on the inside, teeth broadly deltoid, acu- 
minate, the upper tooth 2-4 mm. long, about twice as long and 
broad as the others, usually recurved; corolla reddish-purple, 
pubescent externally, tube very short, closely enfolding the 
ovary, scarious and constricted at the apex, throat cylindrical, 
exserted less than half its length, gibbous at the base, somewhat 
contracted at the orifice and with a few long hairs in a patch 
down the lower side, lobes nearly equal, rotately spreading, 8-12 
mm. across, with white, ciliate, more or less erose margins, marked 
by numerous red branching veins, base deep reddish-purple; 
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stamens glabrous, included, the style slightly longer, puberulent 
but not glandular, upper part of ovary slightly puberulent; 
capsule narrowly lanceolate, included; seeds oval, at least twice 
as long as broad, apiculate at each end, tuberculate. 

Distribution: in small patches on sandy slopes or dry washes 
along the Mohave River; apparently local in distribution. 
Specimens examined: 

California: Calico, Mohave Desert, May, 1884, Lemmon (Calif.); 
dry hills at Barstow, 29 May, 1914, Parish 9^43 (Cornell, 
M., Calif., and Stanford); hills just east of Barstow, May, 
1903, K. Brandegee (Calif, and Pomona); Barstow, 2100 ft. 
alt., 22 April, 1914, Jepson 6823 (Cornell, M, and Calif.); 
Kane Spring, Ord Mts., 1 May, *1906, Hall & Chandler 6817 
(Calif.). 

An interesting desert annual with the calyx and capsule of 
M. Bolanderi but with a wholly different corolla, the latter unlike 
any other Mimulus except M. pictus. 

Section 7. (Enob Gray 

§ 7. CEnoe Gray in Benth. PI. Hartw. 329. 1849, name only; 
Bot. Calif. 1: 563. 1876, as to M. Douglasn, tricolor, and lati- 
folius; Syn. FI. N. Am. ed. 2, 2’: Suppl. 443. 1886, as to M. tri- 
color^ angustatiis, Douglasii, atropurpureus, Kelloggii, and lati- 
Jolius; Wettst. in Engl. & Prantl, Nat. Pflanzenfam. 4“*: 71. 
1891; Dalla Torre & Harms, Gen. Siph. 457. 1900-1907. 

§ Eunanus Benth. ex Gray in Proc. Am. Acad. 11 ; 95. 1876, 
as to M. tricolor, Douglasii, and latifolim; Greene in Bull. Calif. 
Acad. Sci. 1 : 96. 1885, as to E. Kelloggii and § (Enoe. 

Low erect annuals, mostly flowering from near the base; leaves 
entire or obscurely toothed, dark green, frequently red on the 
lower surface ; calyx mostly narrow, plicate, usually scarious below 
the sinuses, gibbous at base, ribs often reddish, orifice strongly 
oblique, teeth herbaceous, unequal; corolla marcescent, reddish or 
rose-purple, tube slender, mostly twice as long as the calyx, 
throat usually with a few scattered hairs below the lower lip; 
stamens reddish-purple, inserted in the upper part of the tube, 
didynamous, the anthers connivent and approximate in pairs 
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fonning a cross; style exserted, glandular-pubescent on upper 
part; stigma reddish-purple, variable; capsule much shorter than 
the calyx, firm, coriaceous, obtuse, bisulcate, strongly gibbous 
and oblique at the base, posterior suture usually sharply angled, 
indehiscent, tardily dehiscent at the apex and along the iimer 
suture, or breaking near the base ; placentae separatii^ completely 
in fruit, the halves adherent to each valve. Sp. 95-104. 

Key to the Species 

A. Lower lip of the corolla more than one-third as long as the upper lip. 
a. Corolla-tube less than twice as long as the cal3rx. 
a. Corolla 1. 8-2.3 cm. long; lower lip nearly half as long as the upper 


lip 96, M. latifoliua 

fi. Corolla less than 1.8 cm. ling; lobes subequal. 

I. Corolla 1.3-1. 7 cm. long; capsule lanceolate 96. M, Congdonii 

II. Corolla 6-7 mm. long ; capsule broadly oval 97. M, pygmaeua 

b. Corolla-tube at least twice as long as the calyx. 


a. Corolla-lobes subequal; stigma-lips equal or nearly so; capsule 
broadly ovate or oblong. 

I, Calyx-tube puberulent; tube of the corolla 2-3 times longer 


than the throat 98. M. tricolor 

II. Calyx-tube viscid-villous; tube of the corolla 4-8 times longer 
than the throat. 

1. Lower lip of the corolla reddish-purple 99. M. angustatua 


2. Lower lip of the corolla wholly or partly yellow 100. M. pukhelliu 

6. Corolla-lobes distinctly unequal; stigma-lips manifestly unequal; 
capsule cylindrical or lanceolate. 

I. Corolla 1.8-2,8 cm. long; upper lip 4-5 mm. long, less than twice 

the length of the lower lip; capsule 5-7 mm. long 101. M. modeatus 

II. Corolla 4-6 cm. long; upper lip 8-12 mm. long, usually more 
than twice the length of the lower lip; capsule 9-11 mm. 

long 102. M. Kelioggii 

B. Lower lip of the corolla less than one-third as long as the upper lip. 

a. Throat of the corolla long and um-shaped, tube 2-3 times longer 

than the calyx 103. Af. DougUusii 

b. Throat of the corolla funnelform, tube little exserted 104 .. M. Traakiae 

95. M. latifolius Gray in Proc. Am. Acad. 11: 95. 1876; 
Syn. FI. N. Am. 2>: 274. 1878, ed. 2, and Suppl. 444. 1886; 
Curran in Proc. Calif. Acad. Sci. II. 1: 260. IS^; Conzatti & 
Smith, FI. Sin. Mex. 118. 1897. 

Eunanus latifolius Greene in Bull. Calif. Acad. Sci. 1 : 99. 1885. 
Simple or branched, viscid-pubescent plants; stem with some 
glandular hairs; leaves numerous on the upper part of the stem. 
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broadly ovate, 1. 2-2.5 cm. long, .5-2 cm. broad, acute or obtuse, 
5-nerved from the base, short-petioled or sessile; flowers mostly 
terminal or occasionally solitary in the axils, pedicels very short, 
1-2 mm. long; calyx 1-1.3 cm. long, oblong, constricted at the 
very oblique throat, teeth broadly triangular, obtuse; corolla 
1.8-2.3 cm. long, reddish-purple, throat short-funnelform, lower 
lip about half as long as the erect upper one; stigma-lips very 
unequal, the upper one ovate-acuminate, the lower hardly more 
than a scale; capsule 8-10 nun. long, oblong, obtuse, compressed 
laterally, arcuate, tardily dehiscent at the apex and along the 
inner sutmre to the base and less than half way along the outer 
suture, where it breaks away; seeds broadly ovate, apiculate at 
both ends, reticulate. 

Distribution: in warm, rather moist places on Santa Cruz 
Island, off the coast of California, and Guadalupe Island, Lower 
California. 

Specimens examined: 

California: Santa Cruz Island, 1888, T. S. Brandegee (G, Phil., 

M, and CaUf.). 

Mexico: 

Lower California: Guadalupe Island, 1875, Edw. Palmer 68 

(G, TYPE, N. Y., Phil., and M); Guadalupe Island, April, 

1889, Edw. Palmer 839 (G, U. S., and Calif.); Guadalupe 

Island, 1885, Bryant (Calif.). 

M. latifolim and M. Congdmii resemble members of the sec- 
tion Eunanus in their short corolla-tubes. The structure of the 
calyx and capsule is that of typical (Enoe and they are regarded 
as transitional species between the two sections. 

96. M. Congdonii Rob. in Proc. Am. Acad. 26: 175. 1891. 

Eunanus Congdonii Greene in Erythea 1 : 247. 1893. 

Eunanus Douglasii var. parviflorus Greene, Manual Bay 
Region, 276. 1894. 

Eunanus KeUoggii var. parviflorus (Greene) Jepson, FI. W. 
Mid. Calif. 404. 1901. 

Subacaulescent with numerous branches from near the base; 
stem and branches glandular-pubescent; leaves broad, obovate, 
1.5-3.5 cm. long, .5-1.5 cm. broad, tapering to a slender ciliated 
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petiole; pedicels stout, 2-4 nun. long; calyx cylindrical, 9-13 mm. 
long, constricted slightly below the throat, the teeth unequal, 
short, broad, obtuse, not ciliate; corolla 1.3-1. 7 cm. long, rose- 
pink, tube with scattered glandular-pubescent hairs on the outer 
surface, slender, little exserted, throat short, not funnelform 
nor much enlarged, lobes rounded, subequal, and little spreading; 
longer pair of stamens stout, exserted, very much dilated at the 
point of insertion, the broad part attached to the tube, shorter 
pair with very slender filaments and often with aborted anthers; 
style pale pink, upper lip of stigma ovate, obtuse, lower lip tri- 
angular, acute and very short; capsule slender, lanceolate, acute, 
tardily dehiscent down the inner suture; seeds oblong, apiculate 
at both ends, scurfy-muriculate with anchor-shaped hairs. 

Distribution: foothills of the central Sierra Nevada Mts. and 
the Coast Range Mts. of California. 

Specimens examined: 

California: Zinunennan’s ranch, Mariposa Co., March, 1887, 
Congdon (Gray, type); Zimmerman’s ranch, Mariposa Co., 
April, 1888, and May, 1888, Congdon (G); Stockton Creek, 
March, 1889, Congdon (G) ; Aqua Fria, Mariposa Co., Congdon 
(G) ; Mariposa, 25 March, 1892, Congdon (Stanford) ; Stockton 
Creek, Mariposa Co., 4 April, and May, 1892, Congdon (Stan- 
ford) ; Mariposa, 24 March and 7 April, 1896, Congdon (Stan- 
ford and Pomona); Potter Valley, Mendocino Co., March, 
Purpus (R. Mt.) ; Cold Creek Canon, Kelseyville, 30 March, 
1904, Irwin Jfi (Calif.). 

97. M. pygmaeus Grant* 

Acaulescent or with stems 4-5 mm. high; leaves basal, linear 
or spatulate, 3-5 mm. long, 1 mm. broad, obtuse, entire, sparsely 
glandular-pubescent, tapering to a sessile base; flowers solitary, 
terminal, pedicels stout, .5-1 mm. long; calyx 3-4 nun. long, 
cylindrical, sparingly glandular-pubescent, tube constricted below 

1 Mimolos pygmaeus Grant, sp. nov., acaulescens vel cum caulibus 4-5 mm. 
longis; foliis radicalibus, linearibus spathulatisve, obtusis, integerrimia, sessilibus; 
floribus solitariis, terminalibus, pediculis, crassis; calyce 3-4 xnm. longo, dentibus 
latis, valde inaequalibus; corolla rosea, 6-7 mm. longa; capsula late ovata. — Col- 
lected at Egg Lake, Modoc Co., California, 8 June, 1894, by M, 8. Baker and Frank 
NtUUng (Univ. Calif. Herb. no. 26888, type). 
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the middle and expanded by the mature capsule, teeth thick, 
broad, linear, obtuse, very unequal, the upper about one-half as 
long as the tube; corolla funnelform, 6-7 mm. long, pink, tube ex- 
serted, throat slightly expanded, lobes short, broadly truncate, un- 
equal, slightly spreading; stamens glabrous, longer pair exserted, 
shorter pair with slender filaments and much smaller anthers; 
style exserted, stigma-lips unequal, upper lobe ovate, obtuse, the 
lower broad-triangular, acute, and less than half as long; capsule 
short, broadly oval, muoronately tipped, fully half as long as 
broad; seeds oblong, apiculate, scurfy-muriculate, without hairs. 

Distribution: known only from the type locality. 

Specimens examined: 

California: Egg Lake, Modoc Co., 8 June, 1894, Baker & Nutting 

(Calif., type). 

98. M. tricolor Lindl. in Hort. Soc. Lond. Jour. 4: 222. June, 
1849; Gray in Proc. Am. Acad. 11; 95. 1876; Bot. Calif. 1: 
663. 1876; Syn. FI. N. Am. 2*: 274. 1878, ed. 2, and Suppl. 
443. 1886; Jepson, FI. W. Mid. Calif. 404. 1901, and ed. 2, 
377. 1911. PI. 10, figs. 12, 15. 

Eunanus Coulteri Harv. & Gray ex Benth. PI. Hartw. 329. 
Aug., 1849; Gray in Pac. Rail. Kept. 4: 120. 1857. 

Eunanus tricolor Greene in Bull. Calif. Acad. Sci. 1 : 99. 1885; 

Manual Bay Region, 275. 1894. 

A short caulescent plant, freely branched from the base; 
branches glandular-pubescent, erect or spreading, 4-15 cm. 
long; leaves oblanceolate or oblong, 17-25 mm. long, 4r-9 mm. 
broad, glandular-ciliate, tapering to a slender sessile base; pedi- 
cels 2-3 nun. long, stout; calyx campanulate, 1.2-2 cm. long, 
teeth short, broadly ovate, obtuse, glandular-puberulent; corolla 
3-4 cm. long, tube slender, yellow, slightly puberulent, twice as 
long as the calyx, abruptly expanding to a broad funnelform red- 
dish-purple throat and broad rounded spreading subequal rose- 
purple lobes, each usually with a large reddish-purple spot near 
the base, throat marked by a yellow patch dotted with red below 
the lower lip; anthers hairy; stigma-lips nearly equal, peltate- 
funnelform, ciliate; capsule short-ovate or oblong, slightly com- 
pressed laterally and sharply angled on the sutures, tardily 
dehiscent; seeds oval, apiculate at both ends, papillate. 
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Distribution: abundant in late-drying depressions; Oregon, 
southward through the Sacramento and San Joaquin Valleys and 
foothills of the Sierra Nevada Mts. of California. 

Specimens examined: 

Oregon: Pathologium, Corvallis, 30 May, 1915, Scherer (Ore.); 
ploughed field near Corvallis, 31 May, 1892, Mulford (G and 
M) ; 1 mile west of Corvallis, 8 June, 1912, Weniger (Ore.) ; in 
field on damp ground, 10 May, 1899, Getty (Ore.) ; golf links, 
Corvallis, 10 May, 1915, Otto Elmer (Ore.) ; in fields west of 
Corvallis, 27 May, 1902, Raber (Ore.). 

California: between Exeter and Kaweah, Tulare Co., 26 April, 
1895, Eastwood (G); near Suisun, May, 1886, Greene 10 
(Stanford) ; Live Oaks, San Joaquin Co., March, 1883, Rattan 
(G and Stanford); Live Oaks, San Joaquin Co., April, 1885, 
Titus (Stanford); Hernandez, San Benito Co., 16 May, 1903, 
Lathrop (Stanford); Lewis, Mariposa Co., 17 April, 1892, 
Congdon (Stanford); Stanislaus, 1853-54, Bigelow (G); Thal- 
heim, Stanislaus Co., 6 March, 1916, A. L. Grant 647 (M and 
Stanford) ; growing in late drying depressions in stiff clay soil, 
often coming into flower while still in the water, Elmira, 
Solano Co.,. 3 May, 1901, K. Brandegee 168 (M, R. Mt., Calif., 
Stanford, and Pomona) ; Sweeney Creek, Solano Co., 22 April, 
1919, Jepson 8252 (Cornell and Calif.) ; small colonies on sites 
of vernal pools, Elmira, Solano Co., 6 May, 1903, C. ¥. Baker 
2923 (G, M, R. Mt., and Pomona) ; between Santa Rosa and 
Sebastopol, 8 June, 1905, K. Brandegee (M, R. Mt., and 
Pomona); near Vacaville, 2-6 May, 1891, Jepson (Calif.); 
low ground, Santa Rosa, Sonoma Co., 27 April, 1918, Abrams 
6901 (Stanford) ; Burns Valley, Lake Co., May, 1902, Bowman 
2 (Stanford) ; plains of Sacramento Valley, Hartweg (G, type 
collection)] Sacramento, 7 April, 1918, Hannibal (Stanford); 
College City, Colusa Co., 6 April, 1915, Johnson (Calif.); 
Clear Creek, Butte Co., 175 ft. alt., 15-30 April, 1897, H. E. 
Brown 183 (M, R. Mt., and Stanford); Chico, April, 1885, 
Gray (G); Chico, April, 1899, Austin 168 (M and Calif.); 
Chico-Coville Road, 7 miles east of Chico, 24 April, 1914, 
Heller 11314 (Cornell and Stanford); fields, Butte Co., May, 
1897, Bruce 2107 (Stanford) ; near Biggs, Butte Co., 15 May, 
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1902, Helkr & Brown BB5U (G, M, R. Mt., Stanford, and 

Pomona); near Madison, Yolo Co., 29 April, 1902, Heller <fc 

Brown 5417 (M, R. Mt., Stanford, and Pomona). 

Plants of this species begin to flower when only a half inch or 
so high, the flowers frequently exceeding the stem in length. 
The capsules ■''ary decidedly, some being short-ovate while others 
are oblong. 

99. M. angustatus Gray, Syn. FI. N. Am. ed. 2, 2‘: Suppl. 443. 
1886; Brandegee in Proc. Calif. Acad. Sci. II. 1: 259. 1888; 
Jepson, FI. W. Mid. Calif. 403. 1901, and ed. 2, 377. 1911. 

M. Coulteri var. angustatus Gray in Proc. Am. Acad. 7: 38. 
1867. 

M. tricolor var. angustatus Gray in Proc. Am. Acad. 11; 95. 
1876; Bot. Calif. 1 ; 563. 1876; Syn. FI. N. Am. 2‘ : 274. 1878, 
and ed. 2, 1886. 

Eunanus angustatus Greene in Bull. Calif. Acad. Sci. 1; 99. 
1885; Manual Bay Region, 275. 1894. 

M. Clarkii Kell, ex Curran in Proc. Calif. Acad. ScL 1: 259. 
1888. 

Short caulescent plants, 4-5 cm. high; leaves numerous, basal, 
linear to spatulate, 1-1.5 cm. long, 1-2 mm. broad, glandular- 
villous to nearly glabrous; calyx 5-7 mm. long, gibbous and con- 
tracted over the capsule at nmturity, tube viscid-'villous, throat 
oblique, teeth imequal or nearly equal, slightly spreading, broad 
and obtuse, from one-fomth to one-half the length of the tube} 
corolla 3-5 cm. long, rose-piuple, mostly longer than the stems, 
tube glandular-pubescent externally, elongated, filiform, 4-8 times 
the length of the short funnelform throat, lips subequal, upper 
slightly longer, lower with a large deep crimson spot on each 
lobe and a yellow patch dotted with red down the throat; anthers 
hairy, the filaments of the longer pair pubescent; stigma peltate- 
funnelform with subequal lips; capsule broadly ovate, obtuse, 
thinner near the base and tardily circmusessile; seeds oblong, 
favose-pitted. 

Distribution: Coast Ranges and foothills of the Sierra Nevada 
Mts. north and east of San Francisco Bay, California. Commonly 
coming up in great abimdance in drying depressions where the 
water had been standing in pools. 
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Specimens examined: 

California: Placer Co., Rattan (G, type); Long Valley, 1866, 
Bolander 4.690 (G, U. S., and M) ; dry run in field, Sherwood 
Valley, Mendocino Co., 10 June-13 August, 1902, Jepaon 1846 
(Calif.) ; plentiful in open places in the chaparral near Cohasset, 
Butte Co., 12 April, 1915, Heller 11806 (Cornell, M, and 
Stanford); Plumas Co., 1877, Austin 146 (G); Sierra foothills, 
Eldorado Co., 22 May, 1903, Gross 106 (Stanford); Auburn, 
1882, Ames (Phil.); Amador Co., April, 1886, T. S. Brandegee 
(M, Calif., and Stanford) ; Amador Co., May, 1886, Curran 6 
(Stanford) ; Pioneer, Amador Co., 3000 ft. alt., 28 May, 1896, 
Hansen 1683 (M and Stanford); Howell Mt., Napa Co., 18 
May, 1902, Tracy 1636 (R. Mt. and Stanford); borders of 
surface streams, Mt. George, 28 April, 1893, Jepson (N. Y. 
and Calif.) ; springy place on side of ridge between Pinehurst 
and Sequoia Lake, Fresno Co., 3 June, 1921, Ottley 1437 
(Wellesley, Cornell, and M). 

100. M. pulchellus (Drew) Grant, comb. nov. 

Eunanus pulchellus Drew ex Greene, Pittonia 2 ; 104. 1890. 

M. angustatus Hall, Yosemite FI. 225. 1912, not Gray. 
Dwarfed annuals, 3-6 cm. high, the flowers subsessile and much 
longer than the stems; leaves clustered thickly at the base, linear 
or oblanceolate, often spatulate, 1-2 cm. long, entire or obsciuely 
toothed, villous to nearly glabrous; calyx 6-8 mm. long, open, 
funnelfoim, tube viscid-villous with an upward appressed pu- 
bescence on the inner surface, contracting over the capsule at 
maturity, teeth broadly triangular, acute or obtuse, spreading, 
one-fourth to one-half the length of the tube; corolla 2.5-5 cm. 
long, tricolored, tube long, slender, 4-6 times the length of the 
short broad dark reddish-purple throat, sparsely pubescent exter- 
nally, the upper lip reddish-purple and shorter than the wholly 
or partly yellow lower one, the latter dottM with red; anthers 
hairy, filaments sparsely pubescent; stigma-lips ciliate, peltate- 
funnelform, subequal; capsule short, broadly ovate, not com- 
pressed, the lower part thinner, breaking away above the base; 
seeds oblong, favose-pitted. 

Distribution: in large patches on moist meadows of the central 
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Sierra Nevada Mts. from Tuolumne Co. to the Yosemite Valley, 
California. 

Specimens examined: 

California: moist meadows near Lake Eleanor, Tuolumne Co., 
1890, Chestnut & Drew (Calif., type collection) ; Lake Eleanor, 
28 June, 1889, Chestnut & Drew (Calif.) ; Saint’s Rest on the 
Mono State Highway, Tuolumne Co., 4000 ft. alt., 10 June, 
1917, A. L. Grant 954 (M); near Confidence, 3000 ft. alt., 14 
May, 1916, A. L. Grant 766 (M, Calif., and Stanford); near 
Confidence, 10 June, 1917, A. L. Grant 957 (G, Phil., U. S., 
M, Ore., Calif., Stanford, and Pomona) ; Hetch-Hetchy Valley, 
J\me, 1900, BioUtti (Calif.); Hog Ranch road, near Hetch- 
Hetchy Valley, 4600 ft. alt., 9 June, 1911, H. M. Hall 8897 
(R. Mt., Calif., and Stanford); Hog Ranch above Hetch- 
Hetchy Valley, 4700 ft. alt., 14 June, 1917, A. L. Grant 976 
(G, N. Y., Phil., U. S., Calif., Stanford, and Pomona); near 
Lake Eleanor on Cherry Creek, 4500 ft. alt., 12 June, 1918, 
A. L. Grant 1232 (M); Snow Creek, Mariposa Co., 27 May, 
1893, Congdon (Stanford); Yosemite Valley, May and June, 
1900, Bioletti (Calif.). 

101. M. modestus Eastw. in Zoe 5 : 84. 1900. 

M. Congdonii Jepson, FI. W. Mid. Calif. 404. 1901, and ed. 2, 
377. 1911, not Robinson. 

Small erect plants, 2-5 cm. high; stem thick, glandular-pubes- 
cent, simple or branched from the base; leaves numerous, broadly 
obovate or spatulate, 1-2 cm. long, 5-8 mm. broad, distinctly 
3-nerved, petiole broad, often nearly as long as the blade; 
pedicels 3-4 mm. long, later reflexed; calyx narrowly tubular, 
9-11 mm. long, glandular-pubescent, scarious and slightly gibbous 
at the base, becoming markedly so at maturity, teeth very short, 
ovate, obtuse, ciliate; corolla 1. 8-2.8 cm. long, rose-purple, 
tube elongated and slender, pubescent, 4r-6 times the length of 
the broad funnelform dark rose-red throat, lips unequal, the 
upper less than twice the length of the lower, throat with two 
yellowish patches below the lower lip, these bordered and streaked 
with red, limb 8-10 mm. in diameter; stamens unequal, the 
shorter pair with slender filaments and frequently aborted, the 
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longer pair with broad filaments inflated at the base; style and 
stigma hardly longer than the upper pair of anthers, lips unequal, 
the upper one long, ovate-acute, papillate, the lower triangular- 
acute, almost scale-like; capsule cylindrical, obtuse, 5-7 mm. 
long, tardily dehiscent down the upper suture; seeds oblong, 
apiculate at both ends, scurfy-muriculate with anchor-shaped 
hairs. 

Distribution: central Sierra Nevada Mts. and Coast Range 
Mts,, from Shasta Co. to Tulare Co., California. 

Specimens examined: 

California: Old Bolinas Trail, Mt. Tamalpais, 17 March, 1900, 
Eastwood (Calif, and Calif. Acad., type) ; near Alpine, on road 
to Bolinas, Marin Co., 7 April, 1918, Campbell (Calif. Acad.) ; 
near Rock Spring, Mt. Tamalpais, 12 April, 1918, A. L. Grant 
1S08 (M); Lagunitas, 1892, K. Brandegee (Calif.); on ridge 
above Larkspur, Marin Co., 11 March, 1917, Eastwood (Calif. 
Acad.) ; Ogles, Coast Range, 17 March, 1889, Fritchey (M) ; 
Milo, Tulare Co., 24 April, 1918, Goetz 2 (M); Milo, Tulare 
Co., May, 1918, Goetz S (G, Cornell, N. Y., and* M) ; fields 
near Springfield, 800-1000 ft. alt., Apr.-Sept., 1897, Purpus 
6011 (M) ; Deer Trace Hill, opposite Springfield on Tule River, 
Tulare Co., 26 March, 1897, Dudley (Stanford). 

This species stands veiy close to M. Kelloggii, but it is smaller 
in all of its parts. In each one of the corollas of M. modestus 
and Af. Kelloggii examined, the upper lip of the stigma curved 
downward and touched the upper pair of anthers. In one bud 
just ready to open, the stigma was coated with pollen and the 
open anther-sacs were nearly empty. 

102. M. Kelloggii Curran ex Gray, Syn. FI. N. Am. ed. 2, 2‘; 
Suppl. 443. 1886; Jepson, FI. W. Mid. Calif. 404. 1901, and 
ed. 2, 377. 1911. PI. 10, figs. 3, 6. 

Af. Doughsii Gray in Pac. Rail. Rept. 4: 120. 1857; Proc. 
Am. Acad. 11 ; 95. 1876; Bot. Calif. 1 ; 563. 1876; Syn. FI. N. 
Am. 2‘: 274. 1878, and ed. 2, 1886, as to description of corolla 
and fruit. 

Eunanus Kelloggii Curran ex Greene in Bull. Calif. Acad. Sci. 
1:100. 1885. 
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Eunarms Doughmi Greene, Manual Bay Region, 275. 1894, 
not Benth. 

Stem .6-4 dm. high, glandular-pubescent, simple or usually 
branched from near the base; leaves broadly rhombic-ovate or 
oblong, 1.5-5 cm. long, 4-15 mm. broad, obtuse, 3-5-nerved, 
tapering gradually to a petiole about half as long as the blade; 
pedicels stout, &-8 mm. long; calyx narrowly cylindrical, 1. 2-2.5 
cm. long, densely glandular-pubescent, scarious below the sinuses, 
slightly gibbous at base, becoming markedly so at maturity, 
ribs prominent and mostly reddish, teeth short, obtuse, corolla 
4-5 cm. long, rose-purple, shaded with darker rose-purple in the 
throat beneath each lobe, tube nearly glabrous externally, 
slender, 4-6 times the length of the short funnelform throat, 
lobes broad, the upper lip erect, 8-12 nun. long, usually more 
than twice as long as the spreading lower one, limb 1.3-1. 5 cm. 
in diameter, lower part of throat and tube yellow or white dotted 
with red and with two elongated yellow spots below the lateral 
lobes of the lower lip; stigma-lips unequal, ciliate, the lower 
rounded and less than half as long as the oblong acute upper one; 
capsule slender, almost cylindrical, closely invested by the calyx, 
9-11 mm. long, slightly arcuate, usually reflexed when matme, 
very slowly dehiscent along the upper suture, sometimes rupturing 
the closely invested calyx; seeds oval, apiculate at both ends, 
scurfy-muriculate with scattered stipitate anchor-shaped hairs, 
nearly covered by the thin margins of the placentae. 

Distribution: not uncommon in the foothills of northern and 
central California. 

Specimens examined : 

California: ridges and meadows near Marble Mountain, Siskiyou 
Co., 1400 ft. alt., June, 1901, Chandler (Stanford) ; Klamath 
River, Humboldt Co., 1400 ft. alt., June, 1901, Chandler 1480 
(G and M) ; Pitt River near Pitt, 28 March, 1913, L. E. Smith 
14 (Calif. Acad.); near Redding, 26 May, 1905, Heller (M); 
Reed Road near Fumaceville, Shasta Co., 2 May, 1900, M. S. 
Baker (Pomona) ; McCloud’s Fork, Shasta Co., 24 April, 1913, 
L. E. Smith 116 (Calif. Acad.); Eldorado Co., May, 1884, 
Curran (Stanford); Eldorado Co., 1866, Rattan (Stanford); 
Iron Canyon, Butte Co., May, 1896, Austin 167 (M); above 
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Clear Creek on the Paradise Road, Butte Co., 8 May, 1914, 
Heller 11374 (M, Calif. Acad., and Stanford) ; near Clear Creek, 
Butte Co., 175 ft. alt., 15-30 April, H. E. Brown 198 (Phil., 
M, Deam, R. Mt., and Stanford); Berry Canyon, near Clear 
Creek, Butte Co., 6 May, 1902, Heller & Brown 6464 (M, 
R. Mt., Stanford, and Pomona); Little Chico, April, 1897, 
Bruce 3102 (Stanford); Chico, without date, Bidwell (G); 
DeSabla, Butte Co., June, 1917, Edwards (Stanford); near 
Bennett Spring, Glenn Co., about 3000 ft. alt., 3 June, 1915, 
HeUer 11934 (Cornell, M, G, Calif. Acad., and Sta^ord); 
Stiver’s Ranch near Crane Creek, Tehama Co., 25 April, 1899, 
Jepson 63m (Calif.); Folsom, 1884, Curran (G); Sacramento 
V^ey, 1866, Rattan (Stanford); near Washington, Nevada 
Co., 12 June, 1893, Dudley (Stanford); Auburn, May, 1886, 
Ames 13 (Stanford); rocky gravelly hillsides. Auburn, 1866, 
Bolander 4621 (G); Amador Co., May, 1886, T. S. Brandegee 
(M); Agricultural Station, Amador Co., 2000 ft. alt., April, 
1893, Hansen 109, a depauperate form (M and Stanford); 
Volcano, Amador Co., 3000 ft. alt., April, 1895, Hansen 1291 
(M and Stanford); Calaveras Co., Heerman (Phil, and M); 
Yankee Hill near Columbia, Tuolumne Co., 8 June, 1915, 
Jepson 6398 (Calif.) ; growing in sandy places along the road- 
sides, Italian Bar, beyond Columbia, Tuolumne Co., 2000 ft. 
alt., 14 May, 1915, A. L. Grant 15 (M, Calif., and Stanford); 
gravelly hills, Sonora, 12 May, 1854, Bigelow (G) ; near Mark 
West Springs, Sonoma Co., 25 March, 1902, HeUer & Brown 
BlJfi (M, Stanford, and Pomona); Petrified Foiest, 5 June, 
1915, Eastwood 4613 (Calif. Acad.); Lakeport, Lake Co., 20 
April, 1917, Bentley (Stanford); Mt. St. Helena, 1 May, 
1918, Eastwood 6835 (Calif. Acad.); trail to Caux’s cabin, 
Napa River Basin, 25 April, 1893, Jepson 28m (Cornell, 
R. Mt., and Calif.); western crest of Vaca Mt., 1892, Jepson 
68m (Calif.) ; Fremont’s Expedition to California, 1846, 
Fremont 201 (M); California, Whipple’s Exp., 1853-54, 
Bigelow (Phil, and N. Y.). 

103. M. Douglasii Gray in Proc. Am. Acad. 11 : 95. 1876, in 
part; Bot. Calif. 1 : 663. 1876, in part; Syn. FI. N. Am. 2* : 274. 
1878, ed. 2, 1886, in part, and Suppl. 443. 1886. 
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M. nanus ^ subuniflorus Hook. & Arn. Bot. Beechey’s Voyage, 
378. 1840. 

Eunanus Dotiglaaii Benth. in DC. Prodr. 10; 374. 1846; PI. 
Hartw. 329. 1849; Greene in Bull. Calif. Acad. Sci. 1; 98. 
1885; Howell, FI. Northwest Am. 518. 1901, in part. 

M. atropvrpureus Kell, in Proc. Calif. Acad. Sci. 1 : 59. 1873. 

Eunanus subuniflorus Greene, Manual Bay Region, 275. 1894. 

M. subuniflorus Jepson, FI. W. Mid. Calif. 404. 1901, and 

ed. 2, 377. 1911 ; Piper, Contr. U. S. Nat. Herb. 11 : 508. 1906. 

Short-caulescent plants, 2-6 cm. high; stems erect, viscid or 
glandular-pubescent; leaves rhombic-ovate or oblong, 1.5-3 cm. 
long, 6-10 nun. broad, 3-5-veined, hirsute, tapering to a short 
broad petiole; flowers on short thick pedicels, often longer than 
the stem; calsoc 1-1.4 cm. long, tubular, constricted at the throat, 
teeth triangular, obtuse, short, ciliate, tube sparingly hirsute; 
corolla 4-5.5 cm. long, sparsely puberulent on the outer siutface, 
tube white or yellow, slender, 2-3 times the length of the calyx, 
expanding abruptly to a broad, oblong, urn-shaped throat, rose- 
purple above and closely streaked with darker rose-purple below, 
lobes rose-purple, upper lip erect, 7-8 nun. long, lower lip very 
short, middle lobe 2 mm. long with two yellow patches near the 
margin, lateral lobes obsolete or nearly so; longer pair of stamens 
with puberulent filaments; stigma-lips unequal, the upper lip 
oblong, acuminate, ciliate, the lower triangular, scale-like; 
capsule ovate, tardily dehiscent down the inner suture; seeds 
oval, apiculate, scurfy-m\uiculate. 

Distribution: foothills of southern Oregon, southward to central 
California. 

Specimens examined : 

Oregon: Roseburg, Umpqua Valley, April, 1887, Horvell 12J^ 
(M and Ore.); Waldo, April, 1892, Howell 1466 (R. Mt. and 
Calif.) ; Merlin, 14 May, 1887, Henderson 753 (Ore. and Stan- 
ford) ; Corvallis, 14 May, 1887, (retty (Ore.) ; Grant’s Pass, 15 
April, 1915, Canby SB (Ore.) ; Wimer, 9 April, 1889, Hammond 
(G). 

California: Mendocino Co., 1866, Bolander 4796 (M); gravelly 
soil where wet in spring, Dinsmore’s ranch opposite Buck Mt., 
Hiimboldt Co., 2500 ft. alt., 19 June, 1913, Tracy 4^08 (Calif.) ; 



(Vot. 11 

322 ANNALS OF THE HISSOTJRI BOTANICAL GARDEN 

near Clear Creek, Butte Co., 176 ft. alt., 1-15 April, 1897, 
Brown 148 (M); Chico, 25 Dee., 1882, Parry (M); mesa east 
of Chico, Feb., 1896, Amtin 227 (M); Chico, 1879, Bidwell 
(G) ; Eldorado Co., April, 1884, Curran (Phil, and Stanford) ; 
Sweetwater, April, 1884, Curran (G); Auburn, 1878, Ames (G); 
Agricultural Station, Amador Co., 2000 ft. alt., April, 1891, 
Hansen 108 (M and Stanford); Amador Co., April, 1889, 
Brandegee (M and Stanford); Table Mt. above Rawhide, 
Tuolumne Co., 2000 ft. alt., 11-16 April, 1919, Ferris 1491 
(Stanford) ; in heavy soil, French Flat, Tuolumne Co., 1400 ft. 
alt., 11-16 April, 1919, Ferris 1650 (Stanford); Columbia, 
Tuolumne Co., 31 May, 1915, Jepson 6335 (Cornell and 
Calif.) ; western side of Mariposa Valley, 12 April, 1903, Cong- 
don (M); Mariposa, 24 March, 1895, Congdon (M); near 
Milo, Tulare Co., 24 April, 1919, Goetz 4<^ (M); Live Oaks, 
San Joaquin Co., 15 March, 1886, Rattan (Stanford); Live 
Oaks, March, 1883, Rattan (Stanford) ; near West Point Inn, 
Mt. Tamalpais, 12 April, 1918, A. L. Grant 1207 (Cornell, 
M, and Calif.) ; southern slopes of Walker Canon, near Pine 
Peak, Vaca Mts., 11 March, 1890, Jepson 61m (Calif.); Lake- 
port, Lake Co., 16 May, 1917, Bentley (Stanford) ; top of dry 
hills, Marin Co., 1860-62, Brewer 963 (G) ; bare hill above Mud 
Lakes, San Mateo Co., 31 March, 1918, Ferris 758 (Stanford) ; 
by cross roads, between Woodside and Crystal Springs Lake, 
San Mateo Co., 23 March, 1915, Alrams 5666 (Stanford); 
foothills near San Mateo, 12 April, 1903, C. F. Baker 615 
(Pomona) ; Hernandez, San Benito Co., 18 April, 1903, Lathrop 
(Stanford); Monte Bello, Santa Clara Co., 2 April, 1904, 
Abrams (Stanford) ; summit of the first ridge west of Los Gatos, 
25 March, 1904, Heller 7273 (M and Stanford) ; open hillsides, 
head of Stevens Creek, Santa Clara Co., 2 April, 1904, (Stan- 
ford) ; Loma Prieta, Santa Clara Co., 4 April, 1894, Davy 438 
(Calif.); Mt. Hamilton, April, 1903, Elmer 5049 (Stanford); 
^nta Lucia Mts., Aprf, 1898, Plaskett 76 (G); California, 
Coulter 636 (G and Phil.) ; California, Douglas (G and N. Y., 
type collection). 

The um-shaped corolla-tube and the nearly obsolete lower lip 

of the corolla distinguish this species from all of the other Mimvli. 
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104. M. Traskiae Grant in Field Mus. Nat. Hist. Bot. Ser. 5: 
226. 1923. 

Stem glandular-pubescent, 10-14 cm. high, simple; leaves few, 
broadly ovate, 3-4 cm. long, 1-2 cm. broad, entire, nearly gla- 
brous, the lowermost tapering to a short petiole, the upper nearly 
sessile; pedicels slender, 3-4 mm. long; calyx narrowly oblong, 
1.7-2 cm. long, glandular-pubescent, tube membranoxis, throat 
spreading, teeth long-ovate, the upper incurved and at least 
twice the length of the others; corolla 2-2.7 cm. long, reddish- 
purple and white, tube slender, slightly Ignger than the upper- 
most calyx-tooth and 6-8 times as long as the short funnelform 
throat, lips unequal, the lower reddish-purple with very short 
rounded lobes, the upper white with broad erect lobes; style 
slightly exserted, it and the upper pair of stamens villous, stigma- 
lips imequal, the upper ovate, acute, the lower triangular and 
less than half as long; capsule 8 mm. long, tardily dehiscent; 
seeds not seen. 

Distribution: known only from the type locality. 

Specimens examined: 

California: in shade, Avalon, Santa Catalina Island, March, 1901, 

B. Trask (M, no. 99805, type, N. Y., U. S., and Greene). 

Section 8. Pseudoenoe Grant 

§ 8. Pseudoenoe Grant, new section 

§ Mimulastrum Gray, Syn. FI. N. Am. 2‘: Suppl. 446. 1886, 
as to M. pictus. 

Eunanus § Mimulastrum Greene in Bull. Calif. Acad. Sci. 1: 
105. 1885, as to M. pictus. 

Desert annuals; calyx cylindrical, teeth broad, short, unequal; 
corolla salverform, tube very short, throat included, cylindrical, 
gibbous at the base and somewhat contracted at the apex, limb 
rotately spreading, the lobes reticulately veined with red, un- 
equal; stamens and style included, style glandular-pubescent; 
stigma-lips unequal, the lower one nearly obsolete; capsule cori- 
aceous or woody, narrowly cylindrical, mucronate, gibbous at the 
base, readily dehiscent part way along the inner suture and for 
a short distance along the outer, usually rupturing the closely 
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invested calyx; placentae separating to the base and adherent to 
each valve. Sp. 105. 

105. M. pictus (Curran) Gray, Syn. FI. N. Am. ed. 2, 2‘! 
Suppl. 446. 1886. 

Eunanus pictus Curran, in herb., ex Greene in Bull. Calif. 
Acad. Sci. 1 : 106. 1885. 

Stem more or less 4-angled, simple or branched from the base, 
10-25 cm. high, viscid-pubescent with some glandular hairs; 
leaves thin, few, obovate to oblong, 1. 3-2.3 cm. long, 3-9 mm. 
broad, obtuse, sessile, entire or often irregularly toothed; flowers 
few, pedicels stout, 2-3 mm. long; calyx cylindrical, accrescent, 
1-1.5 cm. long, 4-5 mm. wide, not constricted at the throat, 
membranous, reticulately veined, more or less viscid-villous with 
some glandular hairs, weakly angled, teeth short, broadly tri- 
angular, obtuse, the upper not much longer than the others; 
corolla 10-12 mm. long, scarcely exceeding the calyx, deep 
reddish-purple, tube 2-3 mm. long, constricted at the top, 
throat cylindrical, gibbous at the base and with a patch of long 
hairs on the lower side, orifice slightly constricted, limb rotately 
spreading, lobes deep reddish-purple at the base, unequal, the 
lower one larger and hairy, margins white, reticulately veined 
with red; stamens glabrous, often not approximate in pairs; 
stigma-lobes unequal, upper oblong, lower almost obsolete; 
capsule slightly shorter than the calyx; seeds oblong, about twice 
as long as broad, apiculate at both ends, reticulate. 

Distribution: known only from Central California. Mrs. K. 
Brandegee says that it has the strong tobacco-like odor common 
in some of the species of the section Eunanm. 

Specimens examined: 

California: Keene Station, June, 1884, Curran (Calif., type, and 
Stanford) ; Tehachapi, June, 1884, Curran (G, Calif., and Stan- 
ford); Lindsay, 19 April, 1921, Ferris (Calif. Acad.); Porter- 
ville, 12 April, 1922, J. Kelley (Calif. Acad.). 

Section 9. Tbopanthus Grant 
§ 9. Tbopanthus Grant, new section 
Glabrous shrubs; leaves pinnately veined, coriaceous, shining, 
covered with sessile glands; calyx cylindrical, coriaceous, gland- 
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ular, spirally twisted over the capsule in fruit, teeth equal; corolla 
bilabiate, tube elongated, ampliate, lobes imequal; anthers gla- 
brous; style pubescent; capsule coriaceous, tardily dehiscent to 
the base along both sutures, placentae separating completely. 
Sp. 106. 

106. M. Treleasei Grant^ PI. 3, fig. 1. 

Stem woody, terete, mahogany-colored, glabrous; leaves ob- 
ovate or elliptical, 2-3 cm. long, 1-1.5 cm. broad, acute, denti- 
culate along upper half, with mucronate teeth, thick, almost 
coriaceous, glabrous, shining, covered with sessile glands, tapering 
to a short, narrow petiole, smaller leaves fascicled in the axils; 
pedicels stout, shorter than the leaves; calyx cylindrical, 1.4-1. 5 
cm. long, leathery, covered with sessile glands, becoming spirally 
twisted over the capsule in fruit, teeth ciliate, truncate, tipped 
with a slender almost subulate point; corolla tubular, 4.2-4.4 cm. 
long, throat ampliate, tube at least twice as long as the calyx, 
pubescent externally, lobes short, rounded, slightly erose, ciliate, 
8-10 mm. long, lobes of the upper lip longer and broader than 
those of the lower lip and strongly reflexed, lower lip more or less 
spreading; stamens exserted, filaments thin, flattened, pubescent, 
anthers glabrous; style sparingly pubescent, stigma lobes oblong, 
equal; capsule included, about half as long as the calyx, slightly 
stipitate, thick, coriaceous, broadly oblong, 7 mm. long, 4 mm. 
wide, compressed, tardily dehiscent to the base along both sutures ; 
placentae separating completely; seeds oblong, longitudinally 
wrinkled. 

Distribution: known only from the type locality. 

Specimens examined: 

Puebla: Tehuacan, 2 Jime, 1905, Trehase 68 (M, type). 

M. Treleasei is a peculiar species, combining the calyx char- 
acters of Eumimulus with the shrubbiness, the pubescent style, 

^ Mimultts Treleasei Grant, sp. nov., caules lignosi, glabri; foliis obovatis ellipti 
cisve, acutis, denticulatis, dentibus mucronatis, petiolis brevibns, crassis, coriaceis 
lucidis, cum glandibus sessilibus; pediculis crassis, foliis brevioribus; calyce 1.4-1. 5 
cm. longo, coriaceo, intorto super capsulam in fructu, dentibus ciliatis, truncatis, 
mucronatis; corolla tubulata, 4.2-4.4 cm. longa, tubo calyce duplo longiore, lobis 
brevibus, rotundis, ciliatis; staminibus exsertis, antheris glabris; stylo vix pubes- 
cente; capsula coriacea, tarde dehiscente. — Collected at Tehuacan, Mexico, 2 June, 
1905, Wm, Treleaw 68 (Mo. Bot. Card. Herb. 112585, type). 
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and the separated placentae of Diploma. The capsule is short 
and broad and apparently does not split the calyx when mature. 
The spiral twisting of the upper part of the calyx over the mature 
capsule is unlike that of any other species in the genus. The 
type sheet contains only two short branches of this unusual plant, 
and as this is the only material known it has been impossible to 
tell anything about the size of the plant nor can the color of the 
flowers be determined. 

Section 10. Diplacus Gray 

§ 10. Diplacus Gray in Proc. Am. Acad. 11: 97. 1876; Syn. 
FI. N. Am. 2‘: 275. 1878, ed. 2, and Suppl. 442. 1886; Bot. 
Calif. 1 : 565. 1876; Benth. & Hook. Gen. PI. 2:. 947. 1876; 
Wetts. in Engl. & Prantl, Nat. Pflanzenfam. 4”*: 71. 1891. 

Diplacus Nutt, in Taylor’s Ann. Nat. Hist. I. 1 : 137. 1838; 
Nutt, ex Hooker in Curtis, Bot. Mhg. II. 12; under pi. 3655. 
1838; Benth. in DC. Prodr. 10 ; 368. 1846, excl. D. rugosus; 
Greene in Bull. Calif. Acad. Sci. 1 : 94. 1885; Pittonia 2: 151. 
1890; Manual Bay Region, 274. 1894; Jepson, FI. W. Mid. 
Calif. 402. 1901, and ed. 2, 375. 1911; Howell, FI. Northwest 
Am. 517. 1901 ; Abrams, FI. Los Angeles, 363. 1904, and ed. 2, 
334. 1917. 

Shrubs 6-18 dm. high; leaves thick, firm, usually dark green, 
mostly revolute in the bud and with compound sessile glands on 
one or both surfaces; calyx narrow-prismatic or tubular, generally 
closely adhering to the capsule and ruptured by it in dehiscence, 
throat oblique, teeth short, unequal; corolla funnelform, yellow, 
orange, red, or salmon color, mostly distinctly bilabiate with 
wide open throat and more or less spreading irregular lobes; 
stamens glabrous, approximate in pairs, unequally inserted, the 
longer pair inflated at the point of attachment, anthers connivent 
at apex, glabrous; style glandular-pubescent along the upper 
half, often thickened at the base when mature; stigma-lips equal 
or subequal; capsule linear-oblong, firm, coriaceous, commonly 
dehiscent down the inner suture and held open along the outer 
one, occasionally dehiscent down both sutures, the broad pla- 
centae borne on the valves. Sp. 107-114. 
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Key to the Species 

A. Plants glandular-villouSi not glutinous; corolla-lobes nearly equal, 

margins entire 107, M. Cleoelandii 

B. Plants glutinous, with sessile compound glands; corolla bilabiate, 

lobes unequal, margins erose, irregularly notched or lobed. 

a. Upper part of stem and calyx more or less white-woolly or villous 

108. M. longijlorus 

b. Upper part of stem and calyx glabrous or pubescent. 


a. Leaves glabrous on both surfaces. 

I. Corolla 4.5-6.5 cm. long, yellow. 

1. Calyx 2-3 cm. long; stems straw color or gray 109. M. leptanthus 

2. Calyx 3-3,5 cm. long; stems yellow 110. M. aridus 

II. Corolla 2.5-4 cm. long, red M. parviflarua 


fi. Leaves more or less pubescent on the lower surface. 

I. Leaves densely orange-pubescent beneath; corolla puberulent. 

111. M. atellatua 

II. Leaves pale yellowish or brownish-pubescent beneath; corolla 
mostly glabrous. 

1. Corolla yellow; leaves mostly densely pubescent beneath 

112. M. aurantiacua 

2. Corolla red ; leaves mostly sparsely pubescent below . . ..US. M. puniceua 


107. M. Clevelandii Brandg. in Garden and Forest 8: 134, 
fig. 20. 1895. 

Diplacus Clevelandii Greene in Eiythea 4; 22. 1896. 

Suffrutescent, freely branched at the base, 3-6 dm. high; stems 
villous-pubescent with munerous glandular hairs but not glu- 
tinous; leaves oblong or lanceolate, 2.5-10.5 cm. long, 1-2.5 cm. 
broad, acute, tapering to a broad sessile base, entire or usually 
serrate along upper half, hispid, margins sometimes revolute; 
pedicels slender, 2 mm. long, flowers few, confined to the upper 
part of the stem and branches; calyx campanulate, 2.5-2.7 cm. 
long, glandular-pubescent externally, pubescent on the inner 
surface, tube narrow and constricteii above the ovary, upper 
half spreading to an ampliate oblique throat, teeth unequal, 
lanceolate, obtuse, about one-third the length of the calyx; 
corolla 3.6-4 cm. long, golden-yellow, tube pubescent, included, 
expanding gradually to a broad funnelform throat, lobes roimded, 
entire, little spreading, nearly equal; stamens included, filaments 
puberulent at the base, attached to the lower part of the tube; 
style included, densely puberulent, slightly swollen at the base; 
stigma peltate-funnelform with rounded nearly equal lips; 
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capsule 1 cm. long, ovate-oblong, tapering slightly to the tip; 
seeds elliptical, apiculate at each end, muriculate. 

Distribution: collected only in southern California. 

Specimens examined: 

California: frequent along trail on high ridge, Glen Ivy to San- 
tiago Peak, Riverside Co., 4000 ft. alt., 14 J\me, 1923, Mum 
7062 (Pomona) ; south side of Cuyamaca Peak, San Diego Co., 
6000 ft. alt., 7 July, 1894, T. S. Brandegee (G, U. S., Calif., 
TYPE, Stanford, and Pomona); Cuyamaca Mts., Jime, 1895, 
T. S. Brandegee (N. Y.); High Mt., near Descanso, San 
Di^o Co., 24 May, 1906, T. S. Brandegee (F); Descanso 
Grade, San Diego Co., Jime, 1906, K. Brandegee (Pomona). 
An unusual species combining characters of the sections 
Diplacus and Eunanus. T. S. Brandegee says that it grows in 
patches, spreading by underground roots. 

108. M. longiflorus (Nutt.) Grant in Gentes Herb. 1: 136. 
1923. PI. 10, fig. 2. 

Diplacus longiflorus Nutt, in Taylor’s Ann. Nat. Hist. 1. 1 : 139. 
1838, by error published as D. Umgiflcra; Nutt, ex Hooker in 
Curtis, Bot. Mag. II. 12: under pi. 3666. 1838; Benth. in DC. 
Prodr. 10: 368. 1846; Greene, Pittonia 2: 156. 1890, not Bull. 
Calif. Acad. Sci. 1: 96. 1885; Davy in Gard. Chron. III. 16: 
20. 1894; Abrams, FI. Los Angeles, 364. 1904, and ed. 2, 
334. 1917. 

M. glutinosus var. brachypus Gray in Proc. Am. Acad. 11 : 97. 
1876 ; Bot. CaUf. 1 : 566. 1876 ; Syn. FI. N. Am. 2‘ : 276. 1878, 
ed. 2, and Suppl. 442. 1886. 

Diplacus arachnoideus Greene in Bull. Calif. Acad. Sci. 1: 
210. 1885. 

Diplacus spedosus Davy in Erythea 2: 101. 1894; Davy in 
Gard. Chron. III. 16; 20. 1894. 

A profusely branched shrub, 3-9 dm. high; stem and branches 
densely pubescent with short scattered glandular hairs; leaves 
lanceolate to linear-lanceolate or oblong, 3-8 cm. long, .5-1.5 cm. 
broad, obtuse, entire or occasionally toothed along the upper 
half, tapering to a sessile base, yellowish-green, nearly glabrous 
above, usually pubescent beneath with branched or unbranched 
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hairs, the pubescence more or less deciduous, smaller leaves fre- 
quently fascicled in the axils, lower leaves sometimes petiolate; 
pedicels 3-10 mm. long, and, as well as the yoimger parts of the 
stem, branches, and calyces, usually densely villous and glandular- 
pubescent; calyx 2.5-3.6 cm. long, slender below, constricted near 
the middle and then expanding abruptly to a long wide throat, 
teeth narrow, obtuse, ciliate, the longest 7-10 mm. long; corolla 
4.5-7 cm. long, cream-color to salmon-yellow, tube usually 
narrow and distinctly exserted, throat broad, gibbous at the base, 
funnelform, lobes .8-1.5 cm. long, broadly rounded or truncate, 
irregularly cut, erose or wavy, upper lip nearly erect, lower spread- 
ing and somewhat longer; stamens included, attached near the 
top of the tube; style slightly exserted, slender and usually 
enlarged at the base when mature; stigma-lips subequal, broadly 
ovate, ciliate, densely pubescent on the inner siu*face; capsule 
linear-oblong; seeds oblong, apiculate at both ends, muriculate. 

Distribution: conunon in the foothills throughout the coast 
region of southern California and southward into Lower Cali- 
fornia. 

Specimens examined: 

California: dry rocky places, Palo Santo, San Luis Obispo Co., 
Brewer 586 (G); Blochman’s Ranch, Santa Maria, 17 June, 
1906, Eastwood 461 (Calif. Acad.) ; Sisquoc River, Santa Bar- 
bara Co., July, 1895, M. S. Baker (Stanford) ; near lake, Zaca 
Ijake Forest Reserve, Santa Barbara Co., 19 June, 1906, 
Eastwood 643 (Calif. Acad.); state highway between Santa 
Inez Mission and Gaviota Pass, Santa Barbara Co., 10 June, 
1917, Abrams 6529 (Stanford); Gaviota Pass, Santa Barbara 
Co., 19 July, 1913, Abrams 5033 (M, Stanford, and Pomona) ; 

Cumbre Trail, Santa Inez Mts., 28 Aug., 1909, Abrams 4321 
(Stanford); Santa Cruz Island, 16-17 Jidy, 1917, Eastwood 
6388 (Calif. Acad.); Santa Cruz Island, 6 June, 1918, Miller 
(Calif. Acad.); San Ysidro ranch, Aug., 1913, Newell (Calif. 
Acad.); Santa Barbara, 25 April, 1913, G. B. Grant (Stanford); 
Santa Barbara hills, 400 ft. alt., 14 May, 1907, H. M. Hall 
7739 (M); Mission Cafion, Santa Barbara, 21 April, 1908, 
Eastwood 19 (M); Santa Barbara, 13 July, 1880, Earle (M); 
Santa Barbara, May, 1902, Elmer 3959 (M and Stanford); 
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Santa Barbara, May, 1889, K. Brandegee (M) ; at junction of 
Battlesnake Cafion Road, Santa Barbara, 23 May, 1911, 
Nichols 906 (Stanford) ; Eucalyptus Drive, Santa Barbara, 23 
May, 1911, Nichols 907 (Stanford); Sycamore Cafion, Santa 
Barbara, 23 May, 1911, Nichols 908 (Stanford) ; Santa Barbara, 
1885, Gray (G); Casitas Pass, Ventura Co., 600 ft. alt., 6-8 
May, 1902, H. M. Hall 3160 (Stanford and Pomona); La 
Casitas, 24 July, 1911, Nichols 1013, lOU, 1016, 1017 (Stan- 
ford); dry rocks, Ojai Valley, 8 April, 1888, Batchelder (G); 
Nordhoff, Ventura Co., 12 April, 1916, Eastwood 4960 (Calif. 
Acad.) ; Saticoy, 17 April, 1916, Eastwood 6061 (Calif. Acad.) ; 
Conejo Grade, Ventura Co., 10 July, 1923, Wilkinson 1 (Cor- 
nell); Sulphur Mt. Spring, Ventura Co., 1000-2000 ft. alt., 
12 June, 1908, Abrams & McGregor 66 (Stanford and Pomona) ; 
Mt. Lowe, 19 July, 1915, Drushel (Drushel); Mt. Wilson, 
19 July, 1915, Drushel (M and Drushel); Wilson’s Peak, 1 
Aug., 1890, 7. M. Johnston (Pomona) ; mts. near Claremont, 

15 May, 1909, C. F. Baker 6320 (Stanford and Pomona); 
Topango Canon, Santa Monica Mts., 3 June, 1916, HiMt 
(M and Pomona) ; Santa Monica Forestry Station, summer of 
1897, Barber 298 (M) ; Santa Monica Mts., 1000 ft. alt., 15 
May, 1920, Mum & Harwood 4010 (M and Pomona); Sepul- 
veda Canon, Santa Monica Mts., 15 June, 1902, Abrams 2643 
(M and Stanford) ; La Crescenta, Wislizemis 1291, in part (M) ; 
cafions, Los Angeles, June, 1888, Hasse (M) ; stony hillsides. 
Lone Hill, Glendora, 11 April, 1918, Mum 2033 (Pomona); 
Altadena, 24 May, 1904, G. B. Grant 286 (M) ; Russell’s Lake, 
Los Angeles Co., 18 July, 1913, Abrams 6020 (Stanford and 
Pomona); Lone Hill near San Dimas, Los Angeles Co., 19 
April, 1919, Parish 19264 (M) ; dry ground under pines. North 
Fork San Antonio Canon, 7500 ft. alt., 28 July, 1917, 7. M. 
Johnston 1607 (Stanford and Pomona); on a rock slide, San 
Antonio Mts., 6600 ft. alt., 16 June, 1918, Parish 11987 (M); 
Canon Diablo, San Bernardino Mts., 2000 ft. alt., 8 Jime, 
1917, Parish 11346 (M and Pomona); Johnson’s Pastures, 

16 May, 1916, Robinson (Pomona); Arrowhead Springs, San 
Bernardino Mts., 13 May, 1891, Fritchey 6 (M); Arrowhead 
Hot Springs, 21-28 May, 1906, G. B. Grant (Stanford) ; vicinity 
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of San Bernardino, lOOQ-2500 ft. alt., 26 June, 1897, Parish 
4468 (G, M, and Calif.) ; foothills, San Bernardino Co., May, 
1888, Parish (M) ; vicinity of San Bernardino, 1000-2500 ft. 
alt., 18 May, 1901, Parish 4792 (Stanford); southern Cali- 
fornia, 1876, Parry & Lemmon 311 (M). 

Mexico: 

Lower California: Santa Tomas hills, northern Lower California, 
17 May, 1886, Orcutt (M) ; near San Rafael, northern Lower 
California, 11 July, 1885, Orcutt 1295 (G and M); All Saints 
Bay, 16 May, 1885, Greene (G and Stanford). 

108a. Var. calycinus (Eastw.) Grant, comb. nov. 

Diplacus calycinus Eastw. in Bot. Gaz. 41 : 287. 1908. 

Stems niunerous, irregvilarly branched, light brown or straw- 
colored, upper part densely woolly; leaves obovate or oblong, 
obtuse, 2-6 cm. long, 3-23 mm. wide; pedicels and calyces 
densely viscid-woolly with long white, mostly unbranched hairs, 
tube constricted near the center, often breaking at or near the 
constriction; capsule about half as long as the calyx. 

Distribution: southern part of the Sierra Nevada Mts., Cali- 
fornia. 

Specimens examined : 

California: rocks near Springfield, 1000-2000 ft. alt., April- 
Sept., 1897, Purpus 6621 (G and M); rocks. Granite Basin, 
Kem River Region, 16 July, 1895, Dudley 760 (Stanford); 
South Fork of Kaweah River, Tulare Co., 6000 ft. alt., 22 
July, 1904, Culbertson 4407, distributed by C. F. Baker (G, 
M, Calif. Acad., type, and Pomona); Kem River Road 
between Bakersfield and Bodfish, Digger Pine Belt, 29 July, 
1915, Abrams 6350 (Stanford); canon sides from Lemon Cove 
to Three Rivers, about 1000 ft. alt., Jepson 693 (Calif.); 
Tehipite Valley, Fresno Co., 4000 ft. alt., 6-10 July, 1900, 
Hall & Chandler 611 (N. Y. and M); South Fork Kaweah, 
Clough Cave Ford, 19 June, 1902, Dudley (Stanford) ; Rowen, 
Tehachapi Mts., 14 April, 1916, Jepson 6741 (Calif.) ; Teha- 
chapi. May, 1889, K. Brandegee (G, M, and Stanford) ; Erskin 
Creek, 2000-3000 ft. alt., 1897, Purpus 6338 (M); Kem 
Canyon, Kem Co., 26 April, 1905, Heller 7771 (G, Phil., M, 



rvoL. 11 

332 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

and Stanford) ; Simpson Meadow, Middle Fork King’s River, 
July, 1913, Eliot (Calif.) ; Middle Tule River, 2600 ft. alt., 26 
June, 1912, Jepson 486^ (Cornell and Calif.). 

Much confusion has been caused by the large number of inter- 
mediates between M. longiflorus and M. puniceiis. That the 
plants hybridize has been demonstrated by experimental work 
already discussed. These intermediates can easily be separated 
into four groups, of which the following two agree closely with 
known hybrids. 

108b. M. longiflorus x M. puniceus 

Stems densely glandular-pubescent ; leaves oblong or lanceolate, 
obtuse, pubescent below; calyx 2-2.5 cm. long, puberulent, often 
viscid-villous at the base, the upper part not widely inflated; 
corolla 3.5-5 cm. long, dark red, lobes .5-1 cm. long, truncate, 
crenate. 

Distribution: southern California from Los Angeles Co. to San 
Diego Co. 

Specimens examined : 

California: Butte, west of Lakeview, 8 May, 1920, 1. M. Johnston 
2286, 2288, 2296 (M and Pomona); Puddington Cafion, 5 
April, 1919, Mum, Street & Williams 2447 (Pomona); near 
Murietta, Santa Ana Mts., 1500 ft. alt., 29 March, 1920, 
Robinson & Crocker (Pomona) ; vicinity of Riverside, 21 April, 
1902, H. M. Hall 2928 (M and Pomona); rocky hill near 
Moreno, Riverside Co., 17 Jan., 1920, Barms & Reed 116 
(Cornell); mountain side at Rainbow, San Diego Co., 21 
March, 1920, Barms & Whetzel 209a (Cornell); Botanical 
Garden, University of California, 1 June, 1918, A. L. Grant 
1618 (Cornell and M). 

The corolla of this hybrid is similar to that of M. 'punicem, 
except that it is longer and has a broader limb. The upper half 
of the calyx is inflated, resembling that of M. longiflorus. 

108c. M. longiflorus x M. puniceus. 

Calyx glandular-pubescent, more or less viscid-villous on the 
lower part, not expanded above the middle; corolla 4-6.6 cm. 
long, salmon color, limb 2.5-3 cm. wide. 
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Distribution: southern California from Los Angeles Co. to San 
Diego Co. 

Specimens examined : 

California: San Jose Hills, 3 miles west of Pomona, 1000 ft. alt., 

13 March, 1920, Mum & Harwood S356, SS39 (M and Pomona) ; 

Butte, due west of Lakeview, 2000 ft. alt., 8 May, 1920, 1. M. 

Johnston 2280, 2281,2283, 2281^, 2289, 2292, 2293, 2297 (M and 

Pomona); hills near Ysidora, San Diego Co., 22 April, 1903, 

Abrams 3286 (G and M); ^n Diego, 1874, Cleveland (M); 

Pala Mission, San Diego Co., 12 April, 1920, Jepson 8493 

(Calif.); Botanical Garden, University of California, 1 June, 

1918, A. L. Grant 1619 (G, Cornell, M, and Pomona). 

The flowers of this hybrid seem to be intermediate between the 
two parents. The calyx is of the general shape of that of M. 
puniceus whereas the corolla is similar to that of M. longiflorus, 
except in regard to color. The amount of hairiness varies, but 
in general it is intermediate between the two parents. 

It is probable that the plants of the two other groups are also 
of hybrid origin, but further experimental work will have to be 
done to determine their exact status. Until such studies are 
made, it seems advisable to give the members of these two 
groups varietal names. 

108d. Var. rulilus Grant* 

Stem, branches, calyces, and the short pedicels densely glandu- 
lar-villous; leaves munerous, narrowly oblong to broadly lance- 
olate, obtuse, dentate, dark green, villous at the base, pubescent 
on the lower surface; corolla 4.5-5.5 cm. long, dark velvety-red, 
varying to salmon-red, tube as long as the calyx, throat ventri- 
cose, lobes .8-1.5 cm. long, broad, truncate, irregularly cut; 
stamens short, included in the lower part of the throat; style 
included; stigma-lips subequal, the longer ovate-obtuse, the 

^ Mimulus longiflorus var. rutilus Grant, var. nov., caulis, rami, calyces et breves 
pediculis dense glanduloso-villosi; corolla rutila; staminibus brevibus, inclusis; 
stylo incluso. — Collected at Santa Susanna Pass, Ventura Co., 10 June, 1920, 
AdeU Lewis Grant 1660 (Gray Herb., U. S. Nat. Herb., Phil. Acad. Nat. Sci. Herb., 
N. Y. Bot. Gard. Herb., Cornell Univ. Herb., Mo. Bot. Card. Herb., no. 894182, 
TYPE, Rocky Mt. Herb., Calif. Acad. Sci. Herb., Univ. Calif. Herb., Stanford Univ. 
Herb., and Pomona Coll. Herb.). 
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shorter deltoid; capsule almost as long as the calyx and with no 
tubercular enlargement at the apex. 

Distribution: foothills in Ventura Co. and Los Angeles Co., 
California. 

Specimens examined : 

California: Santa Susanna Pass, Ventura Co., 10 June, 1920, 
A. L. Grant 1650 (G, U. S., Phil., N. Y., Cornell, M, type, 
R. Mt., Calif. Acad., Calif., Stanford, and Pomona); Santa 
Susanna Mts., Feb., 1861, Brewer 208 (G and U. S.); hills 
near Chatsworth Park, 3 April, 1917, F. Grinnell,Jr. (Pomona) ; 
Lone Hill near San Dimas Canon, 1100 ft. alt., 17 March, 
1920, Mum SS62 (M and Pomona) ; Lone Hill near San Dimas, 
Los Angeles Co., 19 April, 1919, Parish 19266 (M); Griffith 
Park, 11 June, 1902, Braunton 472 (U. S.) ; San Antonio Cafion, 
Claremont, 23 May, 1909, C. F. Baker 6S54 (Pomona). 

108e. Var. linearis (Benth.) Grant, comb. nov. 

M. linearis Benth. Scroph. Ind. 27. 1835; Walp. Rep. 3: 274. 
1844-45. 

Diplacus linearis Greene, Pittonia 2; 156. 1890. 

M. glutinosus var. linearis Gray in Proc. Am. Acad. 11: 97. 
1876; Syn. FI. N. Am. 2‘: 275. 1878, ed. 2, and Suppl. 442. 
1886. 

Diplacus Uptanthus Benth. in DC. Prodr. 10 : 368. 1846, not 
Nuttall. 

Calyx 2.5-2.8 cm. long, glandular-puberulent, not widened 
much in the upper part, more or less glandular-villous below, 
especially when in bud; corolla 4-5.5 cm. long with a wide limb, 
similar to that of M. hngiflorus. 

Distribution: southern California from Ventxu*a Co. to San 
Diego Co. 

Specimens examined: 

California: canyon near Murietta, Santa Ana Mts., 29 March, 
1916, Robinson & Crocker (M); Butte, due west of Lakeview, 
2000 ft. alt., 8 May, 1920, 7. M. Johnston 2282, 2286, 2290, 
2291, 2294, ^^96 (M) ; Whittier, 18 March, 1920, C. 0. Smith 
208 (Cornell); San Diego Co., May, 1889, K. Brandegee (M); 
Laguna, between Campbell’s and Cameron’s ranches, 21 
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June, 1894, Meams 3659 (G); near Alpine, San Diego Co., 
10 July, 1912, Abrams 4900 (G); hills near Ysidora, San 
Diego Go., 23 April, 1903, Abrams 3287 (M); hills between 
Campo and Potrero, San Diego Co., 3 June, 1903, Abrams 3716 
(M); San Pasqual Grade, San Di^o Co., 12 April, 1920, 
J epson 8504 (Calif.) ; California, without date, Douglas (G and 
N. Y., probably part of the type). 

109. M. leptanthus (Nutt.) Grant in Gentes Herb. 1: 136. 
1923. 

Diplacus leptanthus Nutt, in Taylor’s Ann. Nat. Hist. 1. 1 : 138. 
1838, by error published as D. leptantha; Nutt, ex Hooker in 
Curtis, Bot. Mag. II. 12; under pi. 3655. 1838. 

Diplacus grandiflorus Gronl. in Paris Rev. Hort. IV. 6; 402, 
jig. 136. 1857 ; Planchon in FI. des Serres 9; pi. 883. 1853-54; 

Greene, Pittonia 2: 156. 1890. 

Diplacus glutinosus var. grandiflorus Lindl. in Paxt. FI. Gard. 
3: pi. 92. 1851-53. 

Diplacus longiflorus Greene in Bull. Calif. Acad. Sci. 1; 96. 
1885, mainly, not Nuttall. 

Stem and branches slender, puberulent; leaves niunerous, 
oblong to spatxilate, 2.5-5 cm. long, .7-1.4 cm. broad, rounded at 
apex or merely obtuse, tapering to a slender, sessile base, glabrous, 
shining as though varnished but not glandular, entire or slightly 
toothed, frequently revolute, smaller leaves often fascicled in 
the axils, lower leaves occasionally petioled; pedicels slender, 
puberulent, .6-1.5 cm. long; calyx tubular, 2-3 cm. long, slender, 
nearly glabrous, teeth triangular, acute, about one-foiuth as long 
as the calyx, ciliate; corolla 4.5-6.5 cm. long, yellow, tube very 
slender, exserted, expanding abruptly to a long wide throat, 
lobes deeply cut, broad, emarginate, often with a spread of 3 cm. ; 
stamens included; style slender, somewhat exserted, sometimes 
with a slight enlarg^ent at the base; stigma-lips equal, ovate, 
roimded; capsule short; seeds oblong, apiculate at both ends, 
papillate. 

Distribution: foothills of the Sierra Nevada and Coast Range 
Mts., California. 

Specimens examined; 
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California: Belden, Plumas Co., 18 June, 1910, Jepson 4150 
(Calif.) ; American River Mills, Plumas Co., May, 1874, Ames 
(G) ; Emigrant Gap, July, 1916, Herbrand (Cornell and Calif.) ; 
Emigrant Gap, 28 June, 1882, Jones 3288 (M, Pomona, and 
Calif. Acad.); De Sabla, 6 June, 1917, Edwards (Stanford); 
American River, May, 1912, von Geldern (Calif. Acad.) ; Bear 
Valley above Towles, July, 1894, Brier (Calif.) ; rocks by South 
Yuba River, Nevada Co., 14 June, 1893, Dudley (Stanford); 
Nevada City, May, 1902, Kitts (G and U. S.) ; between Chico 
and Forest Ranch, 18 May, 1914, HeUer 11 407 (G, Cornell, 
M, Stanford, and Calif.) ; Butte Co., June, 1897, Austin (G) ; 
hills east of Chico, May, 1896, Austin (M); Sierra’s, without 
date, Bolander & Kellogg (Stanford); Upper Sacramento, 
Stillman (G); Placer Co., 1893, Hardy (U. S.); Tassajara Hot 
Springs, Monterey Co., June, 1901, Elmer 3367 (M and Stan- 
ford); Tassajara Springs, Santa Lucia Mts., June, 1901, 
Dudley (Stanford) ; Big Sur River, Monterey Co., July, 1897, 
Bolton (Pomona); Fremont’s Expedition to California, 1846, 
Fremont 610 (G and M) ; Saw Mill to Nacimiento River, 14-20 
June, 1901, Jepson 1691 (Calif.); Nacimiento River, Santa 
Lucia Mts., Monterey Co., 1-12 May, 1897, Eastwood (G); 
Nacimiento Creek, Monterey Co., 3 April, 1901, Dudley 
(Stanford) ; Carmel Camp near Carmel River, Monterey Co., 
25 Jime, 1905, Dudley (Stanford); San Antonio Creek above 
the Mission, Santa Lucia Mts., 13 May, 1895, Dudley (Stan- 
ford); States Hot Springs, Monterey Co., July, 1918, Reynolds 
(Calif. Acad.); near Bentley’s Orchard, Santa Lucia Mts., 
3000 ft. alt., Aug., 1914, MacDougal (Stanford) ; Santa Lucia 
Mts., April, 1898, Plaskett 122 (G and Greene). 

110. M. aridus (Abrams) Grant, comb. nov. 

Diplacus aridus Abrams in Bull. Torr. Bot. Club 32 : 540. 1905. 
A low glabrous glutinous shrub, 2-4 dm. high; leaves oblance- 
olate, obovate or oblong, 2-4 cm. long, 4-10 mm. broad, entire or 
irregularly dentate, numCTOus, crowded together on the short 
yellow stem and bijanches, short-petioled or sessile, pale yellow- 
green, smaller leaves usually revolute; flowers numerous; pedicels 
stout, 5-6 mm. long; calyx 3-3.5 cm. long, funnelform with a 
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narrow tube and a wide spreading throat, teeth short, broadly 
triangular, subulate, unequal, the longest tooth 7-8 mm. long; 
corolla 4.5-5.5 cm. long, pale buff to yellow, tube glabrous, little 
exserted, expanding abruptly to an open throat, almost as wide 
as long, lobes short, rounded and slightly notched; stamens ex- 
serted; style slightly puberulent, exserted, not swollen at the 
base, stigma-lips ovate, acute, nearly equal, ciliate; capsule 1.5 
cm. long; seeds oval, apiculate at both ends, muriculate. 

Distribution: known only from the southwestern part of San 
Diego Co,, California. 

Specimens examined: 

California: dry ridges, Jacumba, 31 May, 1903, Abrams 3656 

(N. Y., TYPE, G, M, Stanford, and Pomona); El Cajon, San 

Diego Co., Aug., 1889, Orcutt (M). 

111. M. stellatus (Kell.) Grant, comb. nov. 

Diplacus stellatus Kell, in Proc. Calif. Acad. Sci. 2 : 18. 1863, 
and 2 : 210. 1885; Greene in Bull. Calif. Acad. Sci. 1 : 95, 1885. 

Diplacus glutinosus var. stellatus (Kell.) Greene, Pittonia 2: 
155. 1890. 

A scraggly freely branching shrub, the young stem and branches 
densely covered with deep-yellow tomentum; leaves numerous, 
ovate-lanceolate to linear, 2-4.5 cm. long, .3-1.2 cm. wide, obtuse, 
entire or occasionally denticulate, tapering to a broad sessile 
base, revolute, thick, glabrous and shining above, densely orange- 
pubescent below with branched hairs; pedicels stout, 6-7 mm. 
long; cal 50 c narrow, tubular, 2-2.2 cm. long, glabrous or sometimes 
puberulent, very glutinous, little or not inflated above, teeth 
linear, obtuse, ciliate, the longest 5-6 mm. long; corolla 3.5-3,8 
nun. long, yellow, puberulent externally, tube slender, included, 
throat funnelform, lobes narrow, 3-5 mm. long, rounded, not 
erose; stamens unequally inserted near the top of the tube, longer 
pair exserted ; style exserted, swollen at the base ; capsule included ; 
seeds oblong, apiculate at each end, faintly reticulate. 

Distribution: known only from Cedros Island, off the coast of 
Lower California. 

Specimens examined: 

Lower California: Cedros Island, May, 1885, Greene (G, M, and 
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Stanford); Cedros Island, May, 1881, Belding (G); Cedros 
Island, 18-20 March, 1889, Edw. Palmer 728 (G) ; Cedros Island, 
July-Oct., 1896, Anthony 47 (G and Stanford) ; Cedros Island, 
1 April, 1897, T. S. Brandegee (U. S. and M) ; Cedros Island, 
without date, Veatch (G, type collection). 

Dr. Kellogg and Dr. Greene were much confused regarding this 
species; Dr. Kellogg gave it its specific name because of certain 
stellate hairs which were found on the pedicels and on the lower 
surface of the leaves. Later, it was found that these hairs 
belonged to another plant which grew near the Mimvlus. D. 
stellatus was accordingly reduced to synonymy imder Mimulus 
by Dr. Gray and to a variety of Diplacus glutinosus by Dr. 
Greene. The dense orange-yellow pubescence, though, is char- 
acteristic of the plant and differentiates it from the other members 
of the section. This and its small corolla with an unusually 
narrow funnelform throat and short lobes seem to warrant its 
being retained as a valid species. 

112. M. aurantiacus Curt, in Bot. Mag. I. 10: pi. S64. 1796. 

M. glutinosus Wendl. Bot. Beobacht. 51. 1798; Jacq. Hort. 
Schoenbr. 3 : pi. 364- 1798; Willd. Sp. PI. 3 : 361. 1800; Benth. 
Scroph. Ind. 28. 1835; Hook. & Am. Bot. Beechey’s Voyage. 

154. 1841; Gray in Bot. Calif. 1: 565. 1876; Syn. FI. N. Am, 
2‘: 275. 1878, ed. 2, and Suppl. 442. 1886. PI. 10, figs. 5, 14. 
M. viscosus Moench, Meth., Suppl. 168. 1802. 

Diplacus glutinosus Nutt, in Taylor’s Ann. Nat. Hist. 1. 1 : 138. 
1838, by error published as D. glutinosa; Nutt, ex Hooker in 
Curtis, Bot. Mag. II. 12; under pi. 3655. 1838; Benth. in DC. 
Prodr. 10; 368. 1846; Greene in Bull. Calif. Acad. Sci. 1: 95. 
1885; Pittonia 2: 154. 1890; Manual Bay Region, 274. 1894; 
Howell, FI. Northwest Am. 518. 1901; Jepson, FI. W. Mid. 
Calif. 402. 1901, and ed. 2, 376. 1911. 

Diplacus aurantius Sweet, Hort. Brit. ed. 2, 516. 1839. 
Diplacus latifoUus Nutt, in Taylor’s Ann. Nat. Hist. 1. 1 : 138. 
1838, by error published as D. latifolia; Nutt, ex Hooker in Curtis, 
Bot. Mag. II. 12; under pi. 3665. 1838; Greene in Bull. Calif. 
Acad. Sci. 1 : 95. 1885. 

Diplacus glutinosus var. aurantiacus (Curt.) Lindl. in Paxt. FI. 
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Gard. 3: under pi. 9S. 1851-53; Planchon in FI. des Serres 9: 
under pi. 88S. 1853-54, 

Diplacus glutinosus var. latifolius Greene, Pittonia 2; 155. 
1890. 

A profusely branched scraggly s^b, 6-12 dm. high; upper part 
of stem yellowish, puberulent or pubescent, often with some short 
glandular hairs; leaves sessile, oblong to lanceolate or linear, 
2.5-5 cm. long, 4-14 mm. broad, entire, few-toothed or some- 
times serrate, revolute, dark green, glabrous and shining above, 
covered with numerous small compound sessile glands, paler and 
usually with a dense branched pubescence beneath, smaller 
leaves often fascicled in the axils; pedicels mostly shorter than 
the calyx, ,4-1 cm. long, glandular-pubescent; calyx narrow, 2-2.8 
cm. long, 3-5 mm. broad, tubular, not constricted at the center 
and little or not at all inflated at the orifice, glabrous or sometimes 
puberulent, rarely pubescent, sometimes hispid at the sinuses, 
teeth triangular, obtuse, 2-5 mm. long, covered with sessile 
glands ; corolla 3.5-4 cm. long, yellow, tube mostly included, some- 
times slightly puberulent externally, enlarging gradually to a wide 
funnelform throat, lobes spreading, unequal, mostly truncate, 
sometimes emarginate or erose; stamens slightly exserted; style- 
base enlarged in maturity, stigma-lips rounded, ciliate, usually 
exserted; capsule about as long as the calyx; seeds long-oblong, 
apiculate at both ends, papillose. 

Distribution: common in the foothills of the Sierra Nevada and 
Coast Range Mts., from southern Oregon to Santa Barbara Co., 
California. 

Specimens examined: 

Oregon: Brookings, Curry Co., May, 1915, Thompson 116 (Stan- 
ford); open bluff above beach, Brookings, 11 July, 1919, 
Peck 8786 (M). 

California: Fort Bragg, Mendocino Co., 8-16 Aug., 1912, East- 
wood 1676 (Calif.); Fort Bragg, 1914, Mathews SO (Calif.); 
Big River, Mendocino Co., June, 1903, McMurphy B94 (Stan- 
ford); Mendocino, May, 1896, H. E. Brown, 70S, 8S4 (M); 
Carlotta, Humboldt Co., June, 1915, Hawver (Calif. Acad.); 
Trinidad, Humboldt Co., 21 April, 1907, Eastwood 6 (Calif. 
Acad.) ; Eureka, 28 April, 1918, Paulson (Stanford) ; Trinidad, 
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18 July, 1916, Ahrama 6 I 4 I (Stanford ) ; Fortuna, Hiunboldt Co., 
18 July, 1916, Abrams 6072 (Stanford); Bartlett Springs, 
McCollum (Calif. Acad.); banks of Smith River, 21 April, 
1892, Howell ItfiU (M); Smith River, Del Norte Co., June, 
1884, Howell (G) ; near American Lower Bridge at Folsom, 7 
April, 1916, Heller 12305 (M, Stanford, and Calif. Acad.); 
4 miles above Folsom, 14 April, 1918, Hannibal (Stanford); 
between Folsom and Auburn, 27 April, 1918, Hannibal (Stan- 
ford) ; Petaluma, 14 June, 1895, Tidestrom (Pomona) ; Lakeport, 
Lake Co., 28 March, 1917, Bentley (Stanford) ; Gates Canyon, 
near Vacaville, 27 April, 1902, Heller & Brown 5388 (Cornell, 
M, Stanford, and Pomona) ; Vaca Valley, 1877, Rattan (Stan- 
ford) ; near St. Helena Sanitarium, 2 July, 1916, Abrams 5769 
(Stanford) ; Petrified Forest, Sonoma Co., 3 July, 1916, Abrams 
5780 (Stanford) ; Bodega Bay, Sonoma Co., 1 1 April, 1902, Heller 
& Brown 5258 (M) ; vicinity of lone, Amador Co., 200-500 ft. 
alt., July, 1904, Braunton 1146 (M); Comanche, 300 ft. alt., 
April, 1895, Hansen 1052 (M); White Bar, 1000 ft. alt., April, 
1895, Hansen 1051 (M) ; Plymouth, Amador Co., 1 June, 1903, 
Gross 79 (Stanford) ; Mokelumne Hill, 1300 ft. alt.. May, 1895, 
Blaisdell (Calif. Acad.); near Rawhide, Tuolumne Co., 13' 
Aug., 1915, Stinchfield 81 (Stanford); Kentfield, Marin Co., 
20 May, 1912, Eastwood 66 (Calif. Acad.); Sausalito, 12 Aug., 
1872, Redfield 6093 (M) ; Lone Mt., San Francisco, 1877, Rattan 
(Stanford); Sunnyside, San Francisco, 1892, Cannon (Calif. 
Acad.); San Francisco, Bolander 0/4 (M); sand dunes, San 
Francisco, 5 Jime, 1893, Davy 196 (M); San Mateo, 21 April, 
1894, Burnham (Pomona); East Oakland hills, July, 1899, 
Carruth (Calif. Acad.); Berkeley, 1891, Greene (Stanford); 
Cedar Mt., Alameda Co., May, 1903, Elmer 4355 (M); Sunol 
Valley, Alameda Co., 29 Jime, 1916, Abrams 5682 (Stanford); 
Mocho Creek, Alameda Co., May, 1903, Elmer 4355 (Stanford, 
Calif. Acad., and Pomona) ; Mt. Diablo, near lake, 30 June, 
1916, Abrams 5704 (Stanford); Mt. Diablo, 30 May, 1915, 
Eastwood 4435 (Calif. Acad.); San Leandro, 21 June, 1915, 
Eastwood 41137 (Calif. Acad.); Belmont, 6 May, 1911, Nichols 
1006 (Stanford); Templeton, 1 July, 1911, Thompson 1001, 
1002 (Stanford) ; Congress Springs, 29 April, 1911, Nichols 831 



1924] 


GRANT— A MONOGRAPH OP THE GENUS MlMUtUS 341 


(Stanford) ; Stanford University, 17 April, 1902, Abrams 2346 
(Stanford and M); Page Mill Road, foothills near Stanford 
University, 23 April, 1904, Anthony (Stanford); Stanford 
University, May, 1902, Dudley (Stanford); foothills near 
Stanford University, 2 March, 1902, C. F. Baker 280 (M and 
Pomona); foothills west of Los Gatos, 25 May, 1904, Heller 
7449 (M and Stanford) ; Saratoga, Big Basin Road, 23 June, 

1915, Abrams 5257 (Stanford); King’s Mt., Santa Cruz Mts., 
20 May, 1906, McMurphy 25 (M) ; Santa Cruz, 16 June, 1903, 
Thompson (M) ; Glenwood, Santa Cruz Co., 1914, Davis (Calif. 
Acad.); Pt. Pinos, Monterey, 30 May, 1912, Eastwood 185 
(Calif. Acad.); Pacific Grove, 17 June, 1916, McGregor 66 
(Stanford); hard road bed. Pacific Grove, 5 Nov., 1911, 
Nichols 1008 (Stanford); in pine woods. Huckleberry Hill, 
near Pacific Grove, 30 Sept., 1905, Dudley (Stanford) ; woods 
near Pacific Grove, 12 June, 1907, Patterson & Wiltz (Stanford) ; 
open pine forest. Pacific Grove, Aug., 1917, Parish 11502 (M) ; 
in pine woods. Pacific Grove, 14 April, 1903, Heller 6580 (M, 
Stanford, and Pomona) ; Pacific Grove, June, 1903, Elmer 4377 
(M, Stanford, and Pomona); Carmel Valley, 25 June, 1905, 
Dudley (Stanford); on north side of Carmel Valley, 1 June, 

1916, Abrams 5631 (Stanford); Coast ^rail, Monterey Co., 
17 Aug., 1903, Dudley (Stanford); Santa Margarita Mts., on 
road to San Luis Obispo, 3 April, 1903, Dudley (Stanford); 
Cuesta Grade, San Luis Obispo Co., 20 July, 1913, Abrams 
5042 (Stanford); Haynes Ranch, San Luis Obispo Co., July, 
1912, Ingalls (Calif. Acad.) ; San Luis Obispo Hot Springs, 10 
June, 1917, Abrams 6509 (Stanford) ; Pismo, San Luis Obispo 
Co., 1 April, 1911, Dice (Stanford); Suey Creek, Santa Maria, 
15 June, 1916, Eastwood. 433 (Calif. Acad.) ; Gaviota Pass, 
Santa Barbara Co., 11 June, 1917, Abrams 6540 (Stanford); 
Fremont’s Expedition to California, 1846, Fremont 509 (M). 
M. aurantiacus, being the earliest published name, has un- 
doubted priority and therefore must be .substituted for the well- 
known name of M, glvMnosus. This species is found north of the 
northern part of Santa Barbara Co., whereas M. longiflorus to 
which it is closely related, is mostly confined to the southern part 
of the state. A few specimens seem to suggest an intermediate 
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condition, and it is possible that they hybridize where they meet. 
Diplacus kttifolixis Nutt, is a broad-leaved form of M. aurantiacm. 
A pubescent form has been collected by Abrams 6467, 6468, 6469, 
and 6470 and by Dudley on the road between Jolon and King’s 
City in central California. In these specimens, the stem, 
branches, pedicels, and calyces are densely pubescent. 

113. M. punieeus (Nutt.) Steud. Nom. Bot. ed. 2, pt. 2, 150, 
1841; Gray, Syn. FI. N. Am. ed. 2, 2‘: Suppl. 442. 1886. 

PL 10, fig. 11. 

Diplacus punieeus Nutt, in Taylor’s Ann. Nat. Hist. I. 1 : 137. 
Apr., 1838, by error published as D. punicea; Nutt, ex Hooker in 
Curtis, Bot. Mag. II. 12: under pL 3655. May, 1838; Maund’s 
Botanist 4: pi. 169. 1840; P. N. Don in Bonn’s Hort. Cantab, 

ed. 13, 402. 1845; Greene in Bull. Calif. Acad. Sci. 1 : 96. 1885; 

Pittonia 2: 157. 1890; Abrams, FI. Los Angeles, 364. 1904, 

and ed. 2, 334. 1917. 

Diplacus glutinosus var. punieeus Benth. in DC. Prodr. 10; 
368. 1846. 

M. glutinosus var. punieeus Gray in Bot. Calif. 1 : 566. 1876; 

Syn. FI. N. Am. 2‘ : 275. 1878, and ed. 2, 1886. 

A freely branched glutinous shrub, 5-18 dm. high; stem and 
branches terete, glabrous or puberulent; leaves thick, linear or 
narrowly lanceolate, occasionally oblanceolate, 2-6 cm. long, 
3-11 mm. broad, mostly obtuse, usually sessile and partly clasping 
the stem, entire or sometimes denticulate, generally revolute, 
dark green and glabrous above, paler and with scattered branched 
hairs on the lower surface, smaller leaves often fascicled in the 
axils; pedicels 6-12 mm. long; calyx narrow, tubular, 1. 8-2,5 cm. 
long, glabrous, throat scarcely dilated, teeth triangular, obtuse 
or acute, often ciliate, unequal, upper tooth 5-7 mm. long; corolla 
3.5-4 cm. long, dark red to brick-red, tube included, throat ample, 
funnelform, lobes narrow, truncate, emarginate or the lateral 
lobes irregularly notched; stamens inserted bn the upper part of 
the tube, longer pair sometimes puberulent, usually slightly 
exserted; style exserted, puberulent above, slightly thickened at 
the base at maturity; stigma-%8 equal; capsule cylindrical, 
obtuse, nearly as long as the calyx; seeds elliptical, acute at both 
ends, papillate. 



1 « 24 ) 


GRANT— A MONOGRAPH OF THE GENUS MIMULUS 343 


Distribution: common on dry hillsides from Los Angeles Co. 
to northern Lower California. 

Specimens examined: 

California: Avalon, Santa Catalina Island, 13 June, 1915, Carlson 
(G) ; Santa Catalina Island, 22 April, 1904, G. B. Grant 286 
(M and Deam); Santa Catalina Island, 20-25 July, 1917, 
Eastwood 6502 (Calif. Acad.) ; Avalon, Santa Catalina Island, 
Aug., 1896, Trask (M) ; Avalon, Santa Catalina Island, 8 April, 

1901, G. B. Grant 3763 (Stanford) ; Catalina Island, 23 July, 
1915, Drushel (M and Drushel) ; Encinitas, May, 1894, Angier 
34 (M) ; moist hillsides. Laguna Canon, 26 July, 1916, Crawford 
(M and Pomona) ; La Crescenta, Wislizenus 1291, in part (M) ; 
dry hillsides, Temecula, 27 April, 1918, Mum 2146 (Pomona) ; 
Butte, west of Lakeview, 2000 ft. alt., 8 May, 1920, I. M. 
Johnston 2284,2298 (M and Pomona) ; Miller’s Canyon, Muri- 
etta, 28 March, 1916, Robinson (Pomona); Sierra Canyon, 
Santa Ana Mts., 1200 ft. alt., 24 April, 1920, Mum & Harwood 
3768 (M and Pomona) ; Mission Hills, San Diego, 9 May, 1903, 
Abrams 3440 (M and Stanford); near Fallbrook, San Diego 
Co., 750 ft. alt., 17 May, 1920, Mum & Harwood 3863, 3864 
(M and Pomona) ; along north hillsides, San Diego, 10 June, 

1902, T. S. Brandegee 1640, distributed as C. F. Baker 1640 
(M and Pomona); Elsinore, 4 April, 1904, C. F. Baker 4152 
(M, Stanford, Calif. Acad., and Pomona); dry hillsides, San 
Luis Valley, 5 May, 1917, Street (Pomona) ; hills near Ysidora, 
San Diego Co., 23 April, 1903, Ahrams 3285 (M and Stanford) ; 
chaparral, Howard Canyon, La Jolla, 7 Mar., 1914, Clements & 
Clements 122 (M); Del Mar, 9 June, 1901, Jepson 1604a 
(Calif.) ; near San Diego, May, 1889, T. S. Brandegee (G and 
M); San Diego, 1850, Parry (M); San Diego, 1875, Edw. 
Palmer 283 (M) ; San Diego, 1879, Orcutt 131 (M) ; in canyons 
near San Diego, 400 ft. alt., 11 June, 1920, Spencer 1617 
(Pomona); Sweetwater Dam, 20 April, 1895, Fritchey (M); 
Geological Survey of California, 1860-1861, Cooper (G and 
U. S.); San Clemente Island, June, 1903, Trask 267 (U. S., a 
thin and broad-leaved form) ; San Clemente Island, 10 April, 
1923, Mum 6707 (Pomona, similar to the above) ; San Diego, 
without date, Nuttall (G, type). 
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Mexico: 

Jjower California: northern Lower California, 23 June, 1885, 
Orcutt 1295 (Gray Herb.). 

114. M. parviflorus (Greene) Grant, comb. nov. 

Diplacus parviflorus Greene, Pittonia 1 : 36. 1887 ; ihid. 2: 157. 
1890; Davy in Gard. Chron. III. 16: 20. 1894. 

A very leafy shrub, glabrous or nearly so, 1.5-6 dm. high; 
leaves obovate or rhombic-ovate, 2-4.5 cm. long, .5-2 cm. 
broad, obtuse, narrowed to a slender sessile base, entire or ir- 
regularly dentate, occasionally revolute, paler green on lower 
surface and often shining as though varnished ; flowers numerous, 
pedicels mostly as long as the cal3rx, slender; calyx tubular, 1.7- 
2.2 cm. long, slightly spreading at the throat, covered with sessile 
glands, these giving it a shiny appearance, teeth short, triangular, 
obtuse, upper one 4-6 mm. long; corolla 2.5-4 cm. long, brick-red, 
tinged with yellow on lower lip and down the throat, tube slender, 
included, expanding abruptly to the long, somewhat tubular 
throat, lobes short, truncate, little spreading, scarcely erose, 
upper lip 5-6 mm. long, lower lip shorter, limb 1-1.5 cm. in 
diameter; stamens exserted, upper pair often as long as the 
corolla; style and stigma reddish-yellow, exserted, sometimes with 
a slight tubercular enlargement at the base; stigma-lips ciliate, 
sometimes fimbriate; capsule 1.5-2 cm. long; seeds oval, apiculate 
at each end, reticulate. 

Distribution; common on Santa Cruz Island off the coast of 
Santa Barbara, California. 

Specimens examined: 

California: Island of Santa Cruz, July and August, 1886, Greene 
(M, Phil., and Stanford); Santa Cruz Island, April, 1888, 
T. S. Brandegee (G) ; East End Mt., Santa Cruz Island, July, 
1901, Snodgrass (Stanford) ; Friar’s Harbor, Santa Cruz Island, 
3 Sept., 1903, J. Grinnell 7 (Stanford); Santa Cruz Island, 
16-17 July, 1917, Eastwood 6397 (G and Calif. Acad.) ; Santa 
Cruz Island, 24 May, 1918, Miller (Calif. Acad.); Valdez 
Harbor, Santa Cruz Island, Aug., 1923, A. L. Grant 1696 (M 
and Calif.). 

Dr. Greene reports that these plants "flower profusely at a 
height of only three or four inches.” 
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An interesting plant, closely related to M. parviflorus, has been 
collected on Santa Cruz Island by Mrs. C. E. Miller and A. L. 
Grant 170S and 1704. A single specimen first came to the 
author's notice in a collection of Mimulus borrowed from the 
California Academy of Science. In July, 1923, there was an 
opportunity to go to Santa Cruz Island to look for this plant. 
It was found to be fairly common on the open hillsides near Friar’s 
Harbor and Valdez, occurring, however, only where M. parviflorus 
and M. longiflorus grow near each other. The color varied from 
the deep red of M. parviflorus to the clear yellow of M. longiflorus. 
The shape and size of the cal 3 Tc and corolla and the leaf characters 
exhibited all possible combinations of the characters of the two 
above-mentioned species, so it seemed probable that the plants 
under consideration were natural hybrids. Typical material of 
M. parviflorus was found to be abundant in the canyons, whereas 
typical M. longiflorus occurred only on the open hillsides Crosses 
are being made between these several plants, and it is hoped to 
obtain experimental proof of the parentage of the apparent 
hybrid. 


Doubtful and Little-Known Species 

M. albus Dougl. Jour. 150. 1914. 

Stem 10-15 cm. high; leaves sessile, linear-lanceolate, minutely 
dentate; flowers small, white, tube yellow. 

(Collected by Douglas on the shores of the Columbia River. 
This probably is an albino form of Af. hreviflorus or of one of 
the species closely allied to it. 

M. glandulosus Lehm. Del. Sem. Hort. Hamb. 7. 1830; 
Linnaea 6: Litt. 11. 1831; Walp. Rep. 3: 276. 1844r-45. 

A glandular-pubescent annual with procumbent stems; leaves 
broadly ovate, dentate, pale green; pedicels shorter than the 
leaves; flowers small. 

Indigenous to North America. It evidently is closely related 
to M. glabraUis and may be a pubescent form of that species. 


M. lanatus Dougl. Jour. 122. 1914; Loudon in Hort. Brit. 251. 
1839, not Pursh (inadequately described). 
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A woolly perennial with creeping roots; leaves nearly sessile, 
ovate-lanceolate; flowers large, yellow. 

Collected by Douglas on moist rocks on the Multnomah and 
Columbia Rivers at the falls of both. 

M. orizabae Benth. in DC. Prodr. 10: 372. 1846. 

Pubescent; leaves subcordate-ovate, about 2.5 cm. long, serrate, 
sparsely hirtellous, petiolate; pedicels longer than the leaves; 
calyx-teeth broadly lanceolate, the upper larger; corolla twice 
as long as the calyx. 

Collected on Mt. Orizaba in Mexico. 

M. pteropus Raf. FI. Ludov. 44. 1817. 

The brief description corresponds closely with some of the 
short-petioled specimens of M. alatus. Rafinesque says, how- 
ever, that it “is not the M. alatus which has winged stems and 
sessile flowers.” 

M. Pissisi Phil, in Anal. Univ. Chile 18 : 57. 1861; Linnaea 
33:212. 1864-65. 

M. depressus var. Pissisi (Phil.) Reiche, FI. Chile 6* : 62. 1911. 

Glabrous; stems creeping, very short, stoloniferous; leaves 
crowded, sessile, triangular-ovate, 1 5 cm. long, 1.2 cm. broad, 
coarsely and doubly dentate, sometimes dotted with red; flowers 
subsessile; calyx-teeth broad; corolla 2.6 cm. long, not spotted; 
style as long as the corolla. 

Four specimens of this species were collected by Volkmann at 
Huanta in the Province of Coquimbo, Chile, at 4000 ft. alt. It 
may be conspecific with M. luteus. 

M. punctatus Miers ex Bert, in Merc. Chile, 700. 1829; 
Am. Jour. Sci. 23: 254. 1833. 

A species imperfectly described and possibly a synonym of 
one of the varieties of M. luteus. It has large yellow flowers with 
red spots. 

M. Neubertii Hge. & Schm. ex Wettst. in Engl. & Prantl, Nat. 
Pflanzenfam. 4*^; 72. 1891, nomen nudum. 

Mimulus quinquevulnerus is the French florist’s name for 
M. luteus, fide Morren in Belg. Hort. 20 : 177. 1870. 
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Hybrids 

Mimvlus was very popular in horticulture during the middle 
part of the nineteenth century. The ease with which hybrids 
could be obtained and the great variety of color-forms which 
resulted made it a desirable group for experimental purposes. 
The most common parents were M. luteus and its varieties 
rivularis and variegatus of the section Simioltis, M. cardinaKs and 
M. Levymi of the sections Erythranihe and Paradanthus, and 
M. glutinosus and M. jfniniceus of the section Diplacus. Numer- 
ous hybrids were produced and these were crossed and recrossed, 
so that it is impossible to tell the parentage of most of the present 
garden forms. It is interesting to note that no hybrids were re- 
corded from crosses made between members of the section Dip~ 
locus and any other section. The following is a list of the more 
common hybrids which have been described and pictured in 
various floral magazines. Many of them are still being culti- 
vated. 

M. comation Rivoire in Rev. Hort. 93 : 355. 1921. 

Corolla velvety-red, throat yellow. Derived from M. cupreus. 

M. Bartonianus Rivoire in Rev. Hort. 93 : 356. 1921. 

Flowers rose-red, throat yellow spotted with brownish-red. 
Hybrid between M. cardinalis and M. Lewisii. 

M. duplex Hort. ex Wettst. in Engl. & Prantl, Nat. Pflanzenfam. 
4“: 72. 1891. 

M. Elphinstonea in FI. Mag. 4: 144. 1836. 

The colored plate shows the plant to have yellow corollas, each 
lobe of which is deeply edged with crimson. Parentage not given . 

M. Forsythiana in FI. Mag. 3: 216. 1835. 

Flowers pale-sulphur with rosy-crimson spots. This hybrid 
was raised by J. Forsyth, of Anlaby, near Hull. Parentage not 
given. 

M. Harrisonia Paxt. in Paxton’s Mag. Bot. 4: 173. 1838. 

Corolla reddish-pink with lines of reddish-brown spots down 
the throat below each lobe, lobes not reflexed. This is a hybrid 
between M. cardinalis and M. roseus. 
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M. hybridus Hort. ex Wettst. in Engl. & Prantl, Nat. Pflan- 
zenfam. 4*: 72. 1891. 

M. luteus var. calycanthemus Morr. in Belg. Hort. 20: 177. 
pi 9. 1870. 

This is a double form with the cal 3 oc similar to the corolla. 
Flowers yellow streaked and spotted with red. According to 
Morren it appeared spontaneously on a plant which was the 
result of a cross between M. cupreus and M. trigridioides. 

M. luteus var. pardinus Morr. in Belg. Hort. 17 : 77. 1867. 
This is another one of the forms with double flowers. It was 
received by Benary at Erfurt and was called by him Af. tigrinus 
var. dupUcis. It is descended from seed of M. maculosus which 
was the result of a cross between M. cupreus and a hybrid of 
Af. luteus under the name of “Gaiety.” 

M. luteus var. Wilson! D. Don in Brit. FI. Gard. pi. IfiG. 
1838; Paxt. Mag. Bot. 4: 260. 1838. 

Corolla yellow with numerous dark fulvous-red spots. This is 
said to have been raised by Miss Wilson from seeds of Af. luteus. 

M. Maclainianus (Hook.) Paxt. in Mag. Bot. 9 : pi. 147. 1842. 

Af. rosetis var. Maclainiantis Hook, in Bot. Mag. pi. 3924. 
1842; Paxt. Mag. Bot. 9; 46. 1842. 

Resembles Af. cardinalis closely in the shape of the flower. 
Corolla deep crimson with a deep blood-red center. This is a 
hybrid between Af. roseus and Af. cardinalis. 

M. maculatus Paxt. in Paxt. Mag. Bot. 4: 119. 1838. 

Corolla yellow with spots of delicate pink color. Parentage not 
given. 

M. maculosus in Gartenfl. 13: 153. 1846. 

Corolla large and variously spotted and lined. Hybrid be- 
tween Af . luteus or some of its hybrids and Af. cupreus. 

M. rubiginosus Morr. in Belg. Hort. 10: 268. 1860. 

Said to be similar to Af . quinquevulnerus, which was the French 
florist’s name for Af . luteus. 

M. sanguineus Paxt. in Paxt. Mag. Bot. 4: 119. 1838. 

Corolla red. Parentage not given. 
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M. Sejrmouriana Paxt. in Paxt. Mag. Bot. 9: 118. 1842. 

Corolla large, the lobes marked with blotches or bands of brown 
around a yellow center, these bands being stained or clouded 
with a darker color. Parentage not given. 

M. Smithii Paxt. in Paxt. Mag. Bot. 1 : pi. 54- 1834; Bot. Reg. 
pi 1674. 1S35. 

Leaves large, covered with white glandular hairs; pedicels 
about three times as long as the calyx; corolla yellow with a single 
large reddish-brown spot near the tip of each petal, throat dotted 
with red. This is a cross between M. luleus var. rivularis and 
Af. variegatus. 

M. tigridioides Hort. 

This is a garden name for many of the numerous color forms 
resulting from various crosses, mostly between M. luleus or its 
varieties and M. cupreus. 

M. Youngii Hort. Angl. ex Steud. Nom. ed. 2, 160. 1841. 

Diplacus Godroni Versch. ex Morr. in Belg. Hort. 13; 4. 1863. 

D. glutinosus var. Godroni Lem. in L’lllust. Hort. 10: pi. 369, 
fig. 1. 1863. 

Flowers large, corolla dark red, throat and base of lobes yellow, 
lobes fringed. This is the result of a cross between D. auran- 
tiacus and puniceus with D. glutinosus, according to the authors. 

Diplacus splendidus Versch. ex Morr. in Belg. Hort. 13: 5. 
1863. 

D. glutinosus var. splendidus Lem. L’lllust. Hort. 10: pi. 369, 
fig. 3. 1863. 

Flowers large, corolla dark red, throat and tube yellow, lobes 
dark red, emarginate. This is the result of the same cross as 
the above. 

Diplacus Verschaffeltii Versch. ex Morr. in Belg. Hort. 13 : 5. 
1863. 

D. glutinosus var. Verschaffeltii Lem. in L’lllust. Hort. 10: 
pi 369, fig. 2. 1863. 

Flowers smaller than in either of the above, corolla deeper red, 
tube yellow, throat yellow with two white ridges below the middle 
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lobe, lobes more narrow, margin irregular but not incised nor 
fringed. This is the result of the same cross as the above. 

Fossil Species 

M. saxorum Cockerell in Am. Mus. Nat. Hist. Bull. 24: 107. 
pi. 10, fig. 47. 1908. 

Pedicels 6.5 mm. long ; calyx 18 mm. long, teeth sharply pointed, 
upper and lower teeth 6 mm. long, lateral teeth 5 mm. long. 

This is a well-preserved specimen from the Tertiary and was 
discovered in Colorado. Cockerell says that it has a calyx formed 
“approximately as in M. guttatus.” In that species, however, 
the teeth are broadly roimded and the upper one is two to three 
times as long as the others. The fossil calyx seems to be more 
nearly related to Tropanthus or to EumimuVus. 

Excluded Species 

Mimulus Alecterolophua Scop. FI. Cam. ed. 2, 1: 435. 1772 
= Rhinanthus Cmsta-galli L. 

Mimulus Crista-gaUi Scop. FI. Cam. ed. 2, 1: 434. 1772 
= Rhinanthus Crista-galli L. 

Mimulus exilis Dur. & Hilg. in Pac. Rail. Rept. 5 : 12. pi. 12. 
1855 =Mimetanthe pilosa (Benth.) Greene. 

Mimulus hirsutus Blume, Bijdr. 756. 1825-26 = Torenia 
PLAVA Buch.-Ham. 

Mimulus javanicus Blume, Cat. Hort. Buitenz. 83. 1823 
= Vandellia CRUSTACEA Benth. 

Mimulus perfoliatus HBK. Nov. Gen. & Sp. 2: 371. 1817 
= Lbucocarpus alatus D. Don. 

Mimulus pilosus Wats, in Bot. King’s Exp. 225. 1871 = Mi- 
metanthe pilosa (Benth.) Greene. 

Mimulus radicans Hook, f., FI. N. Zeal. 1; 188. 1853-55 
= Mazus radicans (Hook, f.) Cheesm. 

Mimulus violacetis Blanco in FI. Filip, ed. 2, 357. 1845 = Van- 
delua mollis Benth. 

Diplacus rugosus Benth. in DC. Prodr. 10 : 368. 1846 » Bs- 
rbndtia bugosa (Benth.) Gray. 
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List of Exsiccatab 

The distribution numbers are printed in italics. Unnumbered collections are 
indicated by a dash. The number in parentheses is the species number used in 
this monograph. 


Abrams, L. R. S/3, 144^2, 2422, 3877 
M. guttatus (14); 1279, 3531, 3691 
M. brev^,ns (70); 1379, 3596 M. 
Fremontii (77); 1873, 2611, 4380, 
4627 M. floribundus (44); 1892, 

2688 M. Bigelovii (74); 2346, 5042, 
6257, 5631, 6682, 6704, 5780, 6072, 
61 41, 6509, 6540 M. aurantiacus 
(112); 2370 M. guttatus var. arvensis 
(14e) ; 2543, 4321, 5020, 5033, 6529 M. 
longiflorus (108), 5350 var. calycinus 
(108a), 3286 hybrid (108c), 3287, 
3716, 4900 var. linearis (108e); 2612, 
3538 M. nasutus (17); 2616, 6017, 
6486 M. cardinalis (6); 2800, 5836, 
6107 M. moschatus var. sessilifolius 
(46b), 446*4 var. longiflorus (46a); 
2813, 4571 M. primuloides (54); 54^0, 
3285 M. puniceus (113); M. aridus 
(110); 4435 M. laciniatus (18); 4584, 
4694 M. Layneae (82); 4696 M. 
mephiticus (88); 4726 M. Bolanderi 
(71); 4780 M. Breweri (67); 4932 M. 
Kubsecundus var. viscidus (78a) ; 4950 
M. Lewisii (52) ; — , 6666 M. Douglasii 
(103); 6901 M. tricolor (98). 

Abrams, L. R., & McGregor, E. A. 55 
M. longiflorus (108); 99 M. Fre- 
montii (77); 464 M. Bigelovii (74); 
530 M. cardinalis (6) ; 659 M. Parishii 
(51); 648 M. moschatus var. longi- 
florus (46a). 

Aguiel, Bro. 10254 glabratus var. 
Fremontii (25a). 

Aiton, — M. moschatus (46). 

Allen, O. D. 7^ M. Tiling! var. caespito- 
sus (13a); 276 M. Lewisii (52). 

Ames, Alma, 18 M. guttatus (14); 19 
M. moschatus var. longiflorus (46a). 

Ames, Mrs. M. E. P. — M. angustatus 
(99); — M. bicolor (55); — M. 
Douglasii (103) ; 13 M. Kelloggii (102); 
21 M. Pulsiferae (40). 


Anderson, C. L. — M. Bolanderi var. 
brachydontus (71a); — , 73 M. monti- 
oide.s (65 'I. 

Anderson, J. P. — M. ringena (1); — 
M guttatus (14). 

Andrews, D. M. 8 M. Tiling! (13). 

Angier, B. 8. M. brevipes (70); 34 
M. puniceus (113); 192 M. guttatus 
(14). 

Anthony, A. W. 39 M. cardinalis (6); 
47 M. atcllatuH (111). 

Anthony, G. — M. aurantiacus (112). 

Applegate, E. 1. — M. brevipes (70). 

Arimoto, — M. nepalensis (35). 

Arsine, Bro. — M. glabratus (25), 5310, 
9936 var. Fremontii (25a). 

Ashcroft, G. B. — M. alatus (2). 

Atkinson, W. A. — M. aurantiacus (112). 

Austin, Mrs. R. M. 16 M. Austinao 
(84); 85, 1543 M. guttatus var. de- 
pauperatus (14b); 146 M. angustatus 
(99); 147, — , 396 M. moschatus var. 
longiflorus (46a); 159, 213 M. glauces- 
cens (15); 160, — M. primuloides 
(54); 162 M. Torreyi (81); 163 M. 
bicolor (55); I64 M. latidens (31); 
227 M. Douglasii (103); — M. leptan- 
thus (109). 

Austin, Mrs. R. M., & Bruce, Mrs. C. 
C. — M. Lewisii (52). 

Babcock, H. H. — M. ringens (1). 

Bacon, Mrs. G. D. — M. nasutus (17). 

Baer, H. — M. diffusus (61). 

Bailey, W. W. — M. alatus (2). 

Baker, C. F. 30, 200, 554, 1174, 347*8, 
4214 M. floribundus (44); 253 M. 
rubcllus (69); 280 M. aurantiacus 
(112); 57;^, 392, 769, 1060, 1980, 3017, 
3808, 3460, 4143, 4359, 4392 M. gut- 
tatus (14), 587 var. puberulus (14a), 
1058 var. depauperatus (14b), 588 
var. Hallii (14c); 515 M. Douglasii 
(103); 1010, 1375 M. stamineus (90); 
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lOi^S M. montioifles (65); 1024 M, 
nanus (83); 1029 M. Suk^orfii (68); 
1248 M. Ijcwisii (52); 1277 M. primu- 
loides (54), 3HS0 var. linearifolius 
(54a); ISSO, 3457, 4^91 M. cardinally 
(6); 1510 M. Breweri (67); 1640, 4152 
M. puniccus (113); 2608, in part, M. 
nasutus (17), 881 var. micranthus 
(17h); 2923 M. tricolor (98); 3851 M. 
Layneae (82); 4410 M. mepbiticus 
(HH);4411 M. coccineus (89); 45^ M. 
Tiling! (13); 5320 M. longiflorus 
(108), 4407, 5354 var. calycinus 
(108a); 5322 M. brevipes (76). 

Baker, C. F., Earle, F. 8., & Tracy, S. 
M. 181, 451, 819 M. guttatus (14). 

Baker, H. B. 30 M. glabratus var. 
Fremontii (25a). 

Baker, M. S. — M. guttatus (14); — 
M. Pulsiferae (AO); 280 M. Ooribundus 
(44); 545 M. inoscbatus var. longi- 
florus (46a); — M. Breweri (67); — 
M. Kelloggii (102); — M. longiflorus 
(108). 

Baker, M. 8., & Nutting, F. — M. mos- 
chatus var. longiflorus (46a); — M. 
nanus (84); — M. densus (87); 4056 
M. mepbiticus (88). 

Ballard, C. A. — M. ringens (1). 

Bancroft, F. W. — M. guttatus var. 
arvensis (14c). 

Barber, J. H. — M. brevipes (70); — 
M. Fremontii (77); 298 M. longi- 
florus (108). 

Barber, M. A. 11 M. guttatus var. 
depauperatus (14b), — var. decorus 
(14d); — M. moschatus (46), 179 var. 
sessilifolius (46b); 222 M. Lewisii 
(62). 

Barrett, Mrs. — M. guttatus var. 
depauperatus (14b); — M. wash- 
in^nensis (41); — M. Pulsiferae 
(40). 

Barms, M. F. 71 M. guttatus (14). 

Barms, M. F., & Reed, 116 hybrid 
(108b). 

Baims, M. F., k Whetsel, M. 209a 
hybrid (108b). 

Barss, H. P. — M. ringens (1). 

Batcbelder, — M. longiflorus (108). 


Belding, L. — M. stellatus (111). 
Bendire, — M. nanus (83). 

Bentley, G. — M. Kelloggii (102); — 
M. Douglasii (103); M. aurantiacus 
( 112 ). 

Bereman, 8. D. 761 M. Tiling! (13). 
Berg, N. K. 10 M. moschatus var, ses- 
sililolius (46b). 

Bergman, H. F. 2290 M. glabratus var. 
Fremontii (25a). 

Bergman, T. 8. — M. alatus (2). 
Berlandier, J. L. 781 M. glabratus (25). 
Bertero, D. 487, — , 1148 M. luteus var. 

variegatus (10b). 

Beyrich, H. K. — M. ringens (1). 
Bidwell, J. — M. tricolor (98); — M. 
Douglasii (103). 

Bioletti, F. T. — M. nasutus var. 
insignis (17a); — M. Bioletti (56); — 
M. pulcbellus (100). 

Biseboff, F. — M. guttatus (14). 

Bixby, 8. P. — M. Fremontii (77). 
Blaisdell, F. K. — M. aurantiacus (112). 
Blanchard, F. — M. ringens (1). 
Blankinship, J. W. — M. ringens (1); 
389 M. guttatus (14); — M. glabratus 
var. Fremontii (25a); — M. moschatus 
(46); 390 M. Lewisii (52). 

Bl^dale, W. C. — M. dentatus (38); — 
M. Lewisii (52). 

Blumer, J. C. 1399, 3433 M. guttatus 
(14); 1551 M. cardinalis (6). 
Boettcher, F. L. J. 245 M. ringens (1). 
Bolander, H. N. 96 M. cardinalis (6); 
— M. bicolor (55); 0/4 M. aurantiacus 
(112); 4521 M. Kelloggii (102); 4890 
M. angustatus (98); 4796 M. Doug- 
lasii (103); — M. leptanthus (109); 
4872 M. prmiuloides (54); 6016 M. 
leptsleus (91); 6311 M. Breweri (67); 
6314 M. Bolanderi (71); 6316 M. 
Suksdorfii (68). 

Bolander, H. N., & Kellogg, A. — M. 
Pulsiferae (40). 

Bolton, A. L. — M. leptanthus (109). 
Boorman, J. L. — M. prostratus (28). 
Bowman, A. 2 M. tricolor (98); 21 M. 
Douglasii (103); 219 M. blander! 
var. brachydontus (71a). 

Brandegee, K. — M. guttatus (14); — 
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M. nudatus (16); — M. nasutus (17); 
— M. glabratus var. Fremont ii 
(25a); — M. latidens (31); — M. 
Grayi (33); — M. floribundus var. 
geniculatus (44a); — M. moechatus 
var. se&silifolius (46b); — M. aubse- 
cundus var. viscidus (78a); — M. 
Rattanii (80); — M. Layneae (82); 
— M. denano (87); — M. mephiticus 
(88); — M. mohavensis (94); — , 168 
M. tricolor (98); — M. modestua 
(101); — M. Clevelandii (107); — 
M. longidorus (108), — var. calycinus 
(108a), — var. linearis (108e); — M. 
aurantiaciis (112). 

Brandegee, T. S. 71 M. guttatus (14); 
— M. nudatus (16); — M. nasutus 
(17); — M. glabratus var. Frcmontii 
(25a); 206 M. breviflorus (30); — M. 
inconspicuus (34); — M. latidens 
(31); — , 206a^ SI 5 M. floribundus 
(44), — var. geniculatus (44a) ; 226 M. 
Tjewisii (52); — M. bicolor (54); — 
M. difFusus (61) ; — M. purpureus var, 
pauxillus (62a); — M. discolor (64); 
— M. Fremontii (77); — M. latifolius 
(95); — M. angustatiLs (99); — M. 
Kclloggii (102); — M. Clevelandii 
(107); — M. stellatua (111); — , 1640 
M. puniceuH (113); — M. parviflorus 
(114). 

Braunton, E. 47S M. longiflorus var. 
rutiluB (108d); 1146 M. aurantiacus 
( 112 ). 

Brendel, F. — M. glabratus var. Fre- 
montii (25a). 

Breninger, E. F. — M. verbenaceus (8). 

Brewer, W. H. 586 M. longiflorus (108), 
208 var. rutilus (108d); 780 M. sub- 
secundus (78); 963 M. Douglasii 
(103); 974 M. nasutus var. insignis 
(17a); net M. latidens (31); 1765 M. 
piimuloides (54); 2144 M. Breweri 
(67); 2786 M. Whitneyi (93); *^2785 
with’* M. montioides (65). 

Bridges, T. 199 M. Grayi (33); 200 M. 
Pulsiferae (40); — M. cupreus (11). 

Brier, M. — M. leptanthus (109). 

Briggs, Mrs. F. E. — M. jungennan- 
nioides (45). 


Britton, N. L., & Eusby, H. H. 1014 M. 
glabratus (25). 

Broadhead, G. C. — M. guttatus var. 
depauperatus (14b). 

Brown, H. E. 148 M. Douglasii (103); 
169, 842 M. guttatus (14); 183 M. 
tricolor (98); 198 M. Kelloggii (102); 
SOS M. Layneae (82); S22 M. Pul- 
siferae (40); 405, 669 M. moschatua 
var. longiflorus (46a); 60S M. primu- 
loides (.54); 703, 834 M. aurantiacus 
(112); 866 M. cardinalis (6). 

Brown, S. 6SS M. Lewisii (52); 606 M. 
Tilingi var. caespitosus (13a); 662 
M. moschatus (46). 

Brown, V. S., & Wieslander, A. E. — • 
M. moschatus var. longiflorus (46a). 

Bruce, Mrs. C. C. 42S M. leptaleus 
(91); 847 M. densus (87); 869 M. 
cardinalis (6); 2102 M. Kelloggii 
(102); 2107 M. tricolor (98). 

Bryant, W. — M. latifolius (95). 

Buchtien, O. — M. Bridgesii (39). 

Buck, — M. luteus var. rivularis 
(lOa). 

Buckley, S. B. — M. ringens (1). 

Buftum, B. C. 702 M. Lewisii (52); 
704 M. guttatus (14). 

Burnham, S. H. — M. cardinalis (6); 
M. guttatus (14), — var. arvensis 
(I4e); — M. arenarius (43); — M. 
floribundus var. subulatus (44c); — 
M. Breweri (67); — M. Bolanderi 
var. brachydontuB (71a); — M. sub- 
secundus var. viscidus (78a); — M. 
aurantiacus (112). 

Bush, B. F. 406, 722, 921, 2911, 5283 M. 
alatus (2); 1047, 6320, 8246 M. ring- 
ens (1). 

Butler, G. D. 24 M. glabratus var. 
Fremontii (25a); 142S M. guttatus 
(14); 1611, 1686 M. moschatus var. 
longiflorus (46a); 1686 M. Layneae 
(82); 1699 M. primuloides (54), 1770 
var. linearifolius (54a); 1733 M. 
Breweri (67). 

Cameron & Lenacker, — M. moschatus 
var. sessilifolius (46b). 

Campbell, M. — M. modestua (101). 

Canby, W. W. 36 M. Douglasii (103). 
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Cftnby, W. W., & Hammond, H. S. 36 
M. Douglasii (103). 

Cannon, — M. aurantiacus (112). 
Carleton, M. A. — M. alatus (2). 
Carlson, J. I. — M. puniceus (113). 
Carpenter, A. M. 62 M. Tiling! var. 
caespitosus (13a); — M. primnloides 
(54); 63 M. Breweri (67). 

Carruth, W. W. — M. aurantiacus 

( 112 ). 

Carter, — M. ringens (1). 

Carver, G. W. — M. ringens (1). 
Chamberlain, F. M. 4^ M. guttatus (14). 
Chandler, H. P. 208 M. Layneae (82); 
1199 M. dentatus (38); — , IJ^O M. 
Kelloggii (102); 169^ M. guttatus 
(14). 

Chase, A. — M. ringens (1). 

Childs, 1. J. — M. Johnstonii (75). 
Churchill, J. R. — M. guttatus var. 

depaupcratus (14b). 

Cipperly, E. M. — M. ringens (1). 
Clarke, C. B. 1^6 M. gracilis (3); 

M. nepalensis var. japonica (35a). 
Clarke, J. 26^ 290 M. guttatus (14); 
162 nanus (^Z))2S0 M, moschatus 
(46); 289 M. floribundus (44). 
Clemens, Mrs. J. — M Lewisii (52). 
Clements, F. E. 2786 M. ringens (1); 
2969 M. glabratus var. Fremontii 
(25a). 

Clements, F. E., & E. S. 122 M. puniceus 
(113); 126 M. b’revipes (70); 126 M. 
nasutus (17). 

Cleveland, D. — M. cardinalis (6); — 
M. guttatus (14); — M. brevipes 
(70); — M. longiflorus (108), — hybrid 
(108c). 

Clute, W. N. 128 M. Eastwoodiae (53). 
Coghill, G. E. 129 M. guttatus (14). 
Cole, K. E. — M. cardinalis (6). 
Comstock, S. — M. guttatus var, pu- 
berulus (14a). 

Congdon, J. W. — M. cardinalis (6); — 
M. Grayi (33); C71 M. Pulsiferae 
(40); — M. floribundus var. geni- 
culatus (44a), — var. subulatus (44c); 
— M. moschatus (46); — M. Lewisii 
(52); — M. Bioletti (66); — M. 
Palmeri (57); ~ M. filicauUs (58); 


M. gracilipes (59); — M. Bolanderi 
(71), var. brachydontus (71a); — M. 
subsecundus var. viscidus (78a); — 
M. Torreyi (81); — M. Layneae (82); 
— M. coccineus (89) ; — M. stamineus 
(90); — M. Congdonii (96); — M. 
tricolor (98); — M. pulchellus (100); 
— M. Douglasii (103). 

Cook, Prof. — M. brevipes (70). 

Cooper, J. G. — , 320 M. puniceus (113); 
— M. primuloides (54); — M. Bige- 
lovii (74). 

Cooper, W. S. 61y M. nanus (83); 404 
M. guttatus (14). 

Copeland, E. B. 3017 ^ 3808 M. guttatus 
(14); 3177 M. glaucescens (15); 3830 
M. primuloides var. linearifolius (54a) ; 
3861 M. Layneae (82). 

Cotton, J. S. 394 M. guttatus (14). 

Coues, E., & Palmer E. 103 M. guttatus 
(14); 696 M. verbcnaceus (8). 

Coulter, T. 636 M. Douglasii (103). 

Couthouy, J. P. — M. glabratus (25). 

Coville, F. V., & Funston, F. 637^ 1624 
M. rubellus (69); 740 M. guttatus 
(14); 1467 M. nasutus (17); 1474 M. 
primuloides (54); 1626, 1798 M. stami- 
ncus (90); 1768 M. Suksdorfii (68); 
1792 M. densus (87); 1866 M. cardi- 
nalis (6). 

Cowles, H. C. 362, 1305 M. guttatus 
(14); 794 M. Tilingi var. caespitosus 
(13a); 798 M. Lewisii (52). 

Cratty, R. 1. — M. ringens (1). 

Crawford, D. L. — M. cardinalis (6); 
M. guttatus (14); — M. floribundus 
(44); — M. puniceus (113). 

Criddle, N. — M. glabratus var. Fre- 
montii (25a). 

Culbertson (distributed as Baker, C. F.), 
4214 M. floribundus {44)) 4269, 4270, 
4292 M. guttatus (14); 4291 M. 
cardinalis {6)) 4407 M. longiflorus var. 
calycinus (108a); 44^0 M. mephiticus 
(88); 4411 M. coccineus (89); 4^44 M. 
Tilingi (13). 

Curran, M. K. — M. nudatus (16); 
— M. laciniatus (18); — M. iatidens 
(31); — M. floribundus var. geni- 
culatus (44a); — M. bicolor (55); — 
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M. androsaceus (60); — M. rubellua 
(69); — M. Bolanderi (71); — M. 
Rattani (80); — M. angustatus (99); 
— M. Kelloggii (102); — M. Doug- 
lasii (103); — M. pictus (105). 

Curtis, A. H. — M. alatus (2). 

Curtis, C. D. 58 M. ringens (1). 

Cusick, W. C. 1262, 1961, 2630, 2810, 
2997, 3009 M. Cusickii (76); 1627 M. 
nasutus (l^^; 1727 M. Lewisii (52); 
1891, 2236 M. clivicola (85); 2162, 
2666 M. nanus (83) ; 2206 M. guttatus 
(14); 2237 M. floribundus (44); 2468, 
3116 M. Tilingi (Y6)',2649 M. primu- 
loides (54); 2773, 3116 M. moschatus 
(46); — M, Breweri (67). 

Dale, H. — M. cardinalLs (6); — M. 
moschatus (46). 

Daniels, F. 26 M. guttatus var. Hallii 
(14c); 247 M. floribundus (44). 

Darnell, H. H. 46 M. alatus (2). 

Davidson, A. 1108, 2607 M. Bigelovii 
(74); t976 M. discolor (64); 3279 M. 
subsecundus var. constrictus (78b); 
— M. Parishii (51). 

Davidson, C. — M. ringens (1); — M. 
alsinoides (48). 

Davis, H. — M. aurantiacus (112). 

Davis, J. — , t29 M. ringeas (1); 3342 
M. alatus (2). 

Davy, J. B. 196 M. aurantiacus (112); 
4SS M. Douglasii (103); 933 M. 
latidens (31); — M. Dudleyi (50). 

Day, M. A. 9 M. ringens (1). 

Dawson, — M. floribundus (44). 

Deam, C. C. 68 M. ringens (1); 133, 
1677 M. alatus (2). 

Dewart, F. W. 7, 26 M. alatus (2). 

Dice, L. R. — M. aurantiacus (112). 

Dickson, J. H. 6396 M. guttatus var. 
decorus (14c). 

Dix, — M rnephiticus (88). 

Douglas, D. — M. cardinalLs (6); — 
M. guttatus (14); — M. floribundus 
(44); — M. moschatiLs (46); — M. 
Lewisii (52) ; — M. Douglasii (103) ; — 
M. longiflorus var. linearis (108e). 

Douglas, E. — M. alatus (2). 

Dows, B. — M. cardinalis (6). 


Dreg^, J. — M. gracilis (3). 

Drew, E. R. — M. floribundus (44); — 
M. moschatus var. sessilifolius (46b); 
— M. liayneae (82). 

Drushel, J. A. 888 M. ringens (1); — M. 
guttatus (14); — M. brevipea (70); 
— M. longiflorus (108); — M. puni- 
ceus (113). 

Dudgeon, \V., & Kenoyer, L. A. 141 
M. gracilis (3). 

Dudley, W. R. 430, 3340 M. cardinalis 
(6); — M. subsecundus (78), 666 var. 
constrictus (78b); 690 M. rnephiticus 
(88); 605, 1887, 2437, 2942, 3087, 
3168 M. primuloidea (54), var. lin- 
earifolius (54a); — M. longiflorus 
(108), — , 750 var. calycinus (108a); 
687, 921, — M. moschatus var. 
longiflorus (46a), — var. sessilifolius 
(46b); 1369, 3997 M. Bolanderi (71); 
1381 M. bicolor (55); 1382 M. acuti- 
dens (32); 1430, — , 1563, — M. 
Lewisii (.52); 1607 M. Tilingi (13); 
1663 M. leptalcus (91); —, 1717 
M. leptaleus (91); 1709, — M. Grayi 
(33); 2310 M. nasutus (17); 2364, — 
M. Breweri (67); 2488, 2498 M. 
stamineus (90); 3009 M. guttatus 
(14); — M. dentatus (38); — M. 
Pulsiferae (40); — M. Dudleyii (50); 
— M. Palmeri (57); — M. Freinontii 
(77); — M. Torreyi (81); ~ M. 
coccineus (89); — M. rnodestus (101) ; 
— M. Kelloggii (102); — M. leptan- 
thus (100). 

Dudley, W. R., & Lamb, F. H. 4269, 
46O4 M. Bigelovii (74). 

Dunn, G. W. — M. brevipes (70). 
Dwyer, Bishop — M. gracilis (3). 
Earle, F. S. — M. longiflorus (108). 
Eastwood, A. 6, 66, 185, 4^3, 1676, 
4465, 4737 M. aurantiacus (112); 
19, 46 U 643, 4960, 5061, 6388 M. 
longiflorus (108); 1738a M. Bigelovii 
(74); 4913, 6835 M. Kelloggii (102); 
6397 M. parviflorus (114); 6502 M. 
puniceus (113); — M. latidens (31); 
— M. tricolor (08), — M. rnodestus 
(101); — M. Icptanthus (100), 4642 
M. Rattani (80). 
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Eby, A. F. — M. ringens (1); — M. 
alatus (2). 

Eby, J. H. — M. ringens (1). 

Ecklon, C. F. — M. gracilis (3). 
Edwards, Helen, — M. cardinalis (6); 
— M. nasutus (17); — M. bicolor 
(55); — M. Torreyi (81); — M. 
Kelloggii (102); — M. leptanthus 
(109). 

Edwards, H. 606 M. Lewisii (52). 

Eisen, G. — M. acutidens (32). 
Eisenhower, C. W. — M. ringens (1); — 
M. alatus (2). 

Eliot, H. — M. cardinalis (6); — M. 
guttatus (14); — M. longiflorus var. 
calycinus (108a). 

Ellis, C. C. 29 M. glabratus var. Fre- 
montii (25a). 

Elmer, A. D. E. ^588, 861^5, m7 
M. guttatus (14); 1280 M. Tilingi 

var. cacspitosus (13a); 640f 2672 M. 
Lewisii (52); 746 M. moschatus (46), 
8074 var. longiflorus (46a), 2689 var. 
sessilifolius (46b); 762 M. ampliatus 
(42); 764, 8864 M. floribundus (44); 
774 M. breviflorus (30); 777 M. 
nasutus (17); 8866 M. Bolanderi (71); 
8869, 4066 y 4941 M. cardinalis (6); 
8867 M. leptanthus (109); 8871 M. 
subsccundus (78); 3821 M. nasutus 
(17); 8869 M. primuloides (54); 8988 
M. brevipes (70); 8969 M. longi- 
florus (108); 4^66 f 4977 M. aurantia- 
cus (112); 4619 M. decurtatus (79); 
6O49 M. Douglasii (103). 

Elmer, O. — M. tricolor (98). 

Elrod, M. J. — M. guttatus (14); — M. 
Lewisii (52). 

Emig, W. 11. 19, 69, 176, 286 M. alatus 

( 2 ). 

Engelmann, G. — M. ringens (1); — 
M. Tilingi (13); — M. guttatus (14); 
— M. floribundus var. membranaceus 
(44b); — M. moschatus (46); — M. 
primuloides (54); — M. Layneae 
(82). 

Engelmann, H. — M. glabratus var. Fre- 
montii (25a); — M. guttatus (14). 
Epling, C. 6878 M. moschatus (46); 
6649, 6664 M. dentatus (38); 6661 M. 


guttatus var. depauperatus (14b); 
6666 M. Tilingi (13). 

Essig, E. O. — M. guttatus (14); — M. 
Lewisii (52). 

Evans, H. M. — M. Lewisii (52); — 
M. primuloides (54). 

Evans, J., & Hammond, H, S. — M. 
Suksdorfii (68). 

Evans, W. H. — M. moschatus var. 
longiflorus (46a); — M. Cusickii (76); 
— M. Torreyi (81). 

Evermann, B. W. — M. guttatus (14); 
— M. Lewisii (52). 

Faurie, P^re, 827 M. sessilifolius (37). 
Fendler, A. 668 M. guttatus (14); 659 
M. glabratus var. Fremontii (25a). 
Fenn, — M. pictus (105). 

Femald, M. L. 364 M. ringens (1). 
Ferris, R. S. 699 M. guttatus (14); 768, 
1491, mo M. Douglasii (103); 1204 
M. glabratus var. Fremontii (25a); 
1468 M. moschatus var. longiflorus 
(46a); 1469 M. Lewisii (52); 1464 M. 
stamineus (90); 1490 M. bicolor (55); 
1602, 1626 M. nasutas (17); 1729 M. 
Fremontii (77). 

Ferris, R. S., & Duthie, R. 560 M. Cus- 
ickii (76). 

Fiebng, K. 2077 M. glabratus (25). 
Fieldstad, F. L. — M. ringens (1). 
Fischer, W. 266 M. pilosiusculus (24). 
Fitzpatrick, T. J., & Fitzpatrick, M. F. 

L. — M. ringens (1). 

Fletcher, J. — M. Tilingi var. caespito- 
BUS (13a). 

Flett, J. B. 84, 161 M. guttatus (14), 9 
var. decorus (14d); 130 M. moschatus 
var. sessilifolius (46b); 168 M, Tilingi 
var. caespitosus (13a). 

Fowler, J. — M. ringens (1). 

Freiberg, G. W. — M. guttatus (14); — 

M. moschatus var. sessilifolius (46b). 
Fremont, 201 M. KeUoggii (102); 609 

M. aurantiacus (112); 610 M. leptan- 
thus (109); — M. Fremontii (77). 
French, C., Jr. — M. gracilis (3); — M* 
prostratus (28). 

Fritchey, J. Q. A. f M. Bolanderi var. 
brachydontus (71a); 3 M. Grayi (33); 
6 M. longiflorus (108); 9 M. subse- 
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cundus var. viscidus (78a); 10 M. 
modestus (101); 86 M. moschatus 

var. longiflorus (46a); 89 M. guttatus 
(14) \69M. Toixeyi (81) ; — M. alatus 
(2); — M. brevipes (70); — M. 
puniceus (113). 

Funston, F. 65 M. guttatus (14). 
Gammie, G. A. — M. nepalensis var. 
procerus (35b). 

Gardner, N. L. 5/5, 667 M. guttatus 
(14); 631 M. cardinalis (6); 686 M. 
primuloides (54), 

Garrett, A. O. 1646 M. Lcwisii (52); 

180^ M. guttatus (14). 

Gates, F. G., & Gates, M. T. 10618 M. 
glabratus var. Fremontii (25a); 10660 
M. ringens (1). 

Gay, C. — M. cupreus (11); — M. glab- 
ratus var. parviflorus (25b). 

Geldern, von C. — M. leptanthus (109). 
Getty, F. — M. Douglasii (103). 

Geycr, C. A. 110 M. glabratus var. 
Fremontii (25a). 

Ghiesbreght, A. 682 M. glabratus (25). 
Gillies, — M. luteus var. alpinus (lOe); 

— M. glabratus var. parviflorus (25b\ 
Glatfelter, N, M. 328 M. ringens (1). 
Goetz, F. 2 M. modestus (101); 4 
Palmeri (57); M. Douglasii (103); 
5 M. guttatus (14). 

Goldman, E. A. 1237 M. Tiling! var. 

corallinus (13b); 2548 M. spissus (73). 
Goodding, L. N. 99 M. rubellus (69); 
116, 306, 769, 946, 982, 1660, 1702, 
2292, 2299 M. guttatus (14); 130 M, 
glabratus var. Fremontii (25a); 136. 
739 M. verbenaceus (8); 1966 M. 
Lewisii (52); — M. primuloides (54). 
Grant, A. L. 1 M. inconspicuus (34); 
2, 8m, 942, 950, 968, 960, 1808 M. 
bicolor (55); 6, 948, 969, 1004, 1093, 
1181, lS09h, 1309c, 1378 M. guttatus 
(14), 16m. 803, 977, 1281 var. depaup- 
eratus (14b); 16 M. Kelloggii (102); 
41, 966, 996, loss, 1178, 1336 M. 
Breweri (67); 55, 892, 984, 1176, I468, 
1614o> M. moschatus var. longiflorus 
(46a); 279, 1079, lS09a, 1311 M. 
leptaleus (91); 291, 1074, 1177, 1341, 
1462, 1611, 1612a, 1663 M. primu- 


loides (54); 320, 423, 1613, 1579 M. 
Tilingi (13), 112, 136, 971, 1081, 
1294, 1342, 1411, 1661, 1614a var. 
coraUinus (13b); 367 M. stamineus 
(90); 647 M. tricolor (98); 766, 964, 
967, 976, 1232 M. pulchellus (100); 
781 M. subsecimdus var. viscidus 
(78a); 807, 967, 996 M. Bioletti (50); 
809 M. Bolanderi (71), 1006, 1066, 
1264 var. brachydontus (71a); 823, 
1344, l^i89 M. floribundus (44), 44, 
806, 970 var. subulatus (44c); 860, 
963, 969, — , 1300 M. Torreyi (81); 
949, 1006, 1133, 1266 M. nasutus 
(17); 951, 983, 997, 1002, 1622 M. 
laciniatus (18); 966, 1270, 1298a M. 
mephiticus (88); 968, 1041, 1200, 
1296, 1310, 1366, 1468, 1494 M. 
Layneae (42); 1032, 1119, 1309, 
1336, 1344a, 141^ M. arenarius (43); 
1080, 1024, 1421a, 1480 M. discolor 
(64); 1116, 1667 M. Lcwisii (52); 1207 
M. Douglasii {\0'4))1208 M. modestus 
(101); 1397, 1700, 1701 M. cardinalis 
(6); 1481 M. leptalcUvS (91); 1618 M. 
longiflorus, hybrid (108b), 1619 hybrid 
(lOSc), 1660 var. rutilus (108d); 1662(i 
M. leptaleus (91); 1696 M. parviflorus 
(114). 

Grant,G. B. 286,3763 M. puniceus (1 13) ; 
286, — M. longiflorus (108); 7fH), 
4462, 4488, 6668 M. floribundus (44), 
790a var. mcmbranaceus (44b); 1409, 
6923 M. primuloides (54); 2346 M. 
Gray! (33); 2423, 6636, M. brevipes 
(70); 4248 M. moschatus (46), 1930, 
4242 var. longiflorus (46a); 4464 M. 
cardinalis (6); 6203 M. Fremontii 
(77); 6362 M. Tilingi var. corallinus 
(13b); 6688 M. Bigelovii (74); 6946 
M. Breweri (67). 

Grant, G. B., & Wheeler, W. 6136 M. 
guttatus (14); 6143 M. cardinalis 
( 6 ). 

Grant, J. M. — M. dentatus (38); — 
M. moschatus (46). 

Gray, Asa, — M. glaucescens (15); — 
M. moschatus rar. sessilifolius (46b); 
— M. bicolor (55); — M. Torreyi 
(81); — M. mephiticus (88); — M. 
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leptaleus (91); — M. tricolor (98); — 
M. lonRifloms (108). 

Greene, E. h. 10 M. tricolor (98); 224 
M. floribundus (44) ; 734 M. alsinoides 
(48); 989 ^ — M. primuloides (54); — 
M. TiJingi (13), — var. caespitosus 
(13a), — var. corallinus (13b); — M. 
guttatus (14); — M. glaucescens 
(15); — M. nasutus (17); — M. 
moHchatus var. longiflorus (46a); — 
M. Lewisii (52); — M. Breweri (67); 
— M. tricolor (98); — M. longiflorus 
(108); — M. stellatus (111); — M. 
aurantiacus (112); — M. parviOorus 
(114). 

Greenman, J. M. 1628^ 2112 M. ringens 

( 1 ). 

Gregg, J. — M. glabratus (25), 195, 
331, 716, var. Fremontii (25a). 

Gregory, Mrs. — M. purpureus (62). 

Griffiths, D. 41S2 M. guttatus (14); 
4183 M. rubellus (69); 4^15 M. ver- 
benaceus (8); — M. glabratus var. 
Fremontii (25a). 

Grinnell, J. 7 M. parviOorus (114); 8 
M. cardinalis (6). 

Grinnell, F., Jr. — M. cardinalis (6); — 
M. floribundus (44) ; — M. moschatus 
var. longiflorus (46a); — M. brevipes 
(70); — M. longiflorus (108). 

Gross, C. A. 23 M. cardinalis (6); 79 
M. aurantiacus (112); 106 M. angus- 
tatus (99). 

Hall, E. 374 guttatus var. decorus 
(14d); 376 M. moschatus var. sessili- 
folius (46b). 

Hall, E., & Harbour, J. P. 398 M. 
guttatus var. Hallii (14c); 399 M. 
glabratus var. Fremontii (25a). 

Hall, H. M. 709, 2403, 7608 M. Tilingi 
var. corallinus (13b); 1292, 1623, 
8555 M. moschatus var. longiflorus 
(46a); 1312, 2349 M. primuloides (54); 
1449 M. Palmeri (57); 1468 M. rubel- 
lus (69); 1643, 2049, 7791 M. Fre- 
montii (77); 1969 M. diffusus (61); 
2068 M. brevipes (70); 2202 M. 
floribundus (44); 2346, 8704 M. 
Breweri (67); 2382 M. cardinalis (6); 
3160, 7739 M. longiflorus (108), 


2928 hybrid (108b); 6011 M. Bige- 
lovii (74); 7671 M. Parishii (51); 
8897 M. pulchellus (100); 9056 M, 
mephiticus (88); 9066 M. Layneae 
(82); 9298 M. Torreyi (81); 9907 M. 
latidens (31). 

HaU, H. M., & Babcock, E. B. 3632, 
3533 M. primuloides (54); 41^4 M. 
Breweri (67); 6033 M. subsecundus 
var. vLscidus (78a); 5406 M. mephiti- 
cus (88). 

Hall, H. M., & Babcock, H. B. 6060 
M. discolor (64); 6107, 6113, 6113b, 
6113c, 6165 M. deflexus (m)\6218 M. 
stamincus (90); 6622 M. mephiticus 
( 88 ). 

Hall, H. M., & Chandler, H. P. 4 M. 
subsecundus var. viscidus (78a); 6 M 
floribundus var. geniculatus (44a) ; 21 . 
M. acutidens (32); 63 M. bicolor (55); 
64, 4782 M. Torreyi (81); 123 M. 
laciniatus (18); 169 M. primuloides 
(54); 208 M. Layneae (82); 212 M. 
moschatus var. longiflorus (46a); 321 
M. Breweri (67); 339, 6166b, 6166c 
M. discolor (64); 362 M. Lewisii 
(52); 377 M. Whitney i (93); 439 M. 
leptaleus (91); ^// M. longiflorus var. 
calycinus (108a); 692 M. Tilingi var. 
corallinus (13b); 6790 M. Bigelovii 
(74); 6817 M. mohavensis (94). 

Hall, H. M., & Hall, G. C. 8346 M. 
mephiticus (88). 

Hammond, E. W. M. cardinalis (6); 
311 M. guttatus (14); 312 M. mos- 
chatus (46); — M. Douglasii (103). 

Hannibal, E. — M. tricolor (98); — M. 
aurantiacus (112). 

Hansen, G. 108 M. Douglasii (103); 
109, 1291 M. Kelloggii (102); 134 
M. cardinalis (6); 136, 473, 1049, 
1288 M, nasutus (17); 441 M. Breweri 
(67); 462, 471 M. Lewisii (52); 462 
M. primuloides (54); 463 M. mephiti- 
cus (88); 466, 1121, 1122, 1729 M. 
bicolor (55); 1060, 1801, 2063 M. 
guttatus (14), 1048, 1287 var. arven- 
sis (14e); 1061, 1062 M. aurantiacus 
(112); 1124, 1126 M. Torreyi (81); 
1126, 1290 M. inconspicuus (34); 
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lt89 M. Tilingi (13) ; 1683 M. angusta- 
tus (99); 1509 M. Bolanderi (71); 1905 
M. moschatus (46), 4^5, 1951 var. 
longiflorus (46a). 

Hanson, H. C. 590 M. glabratus var. 
Fremontii (25a). 

Hardy, M. M. — M. leptanthus (109). 

Harper, R. 348 M. ringens var. minth- 
odes (la). 

Harris, J. A ^^16895, C16440 M. cardi- 
nalis (6); Cm09 M. guttatus (14). 

Hart.man, C. V. — 288 M. dentilobus 

( 21 ). 

Hartweg, T. 1892 M. bicolor (55); — 
M. moschatus var. sessilifolius (46b); 
— M. tricolor (98). 

Harvey, W. H. — M. repens (26). 

Harwood, R. D. 4^4'^ M. moschatus 
var. sessilifolius (46b); 4^49 M. 
purpureus (62). 

Harz, E. — M. guttatus (14). 

Uasse, H. E. — M. alatus (2); — M. 
cardinalis (6); ~ M. nasutus (17); — 
M. floribundus (44); — M. moschatus 
var. longiflorus (46a), — var. sessili- 
foliua (46b); — M. brevipes (70); 
— M. longiflorus (108). 

Hasse, H. E., & Davidson, A. — M. 
floribundus var. gcniculatus (44a). 

Hastings, G. T. 4^5, 523 M. luteus var. 
rivularis (lOd). 

Hawver, E. P. — M. aurantiacus (112). 

Hayden, F. V. — M. guttatus (14); — 
M. glabratus var. Fremontii (25a); 
— M. nanus (83). 

Hoacock, E. R. 407 M. Tilingi var. 
caespitosus (13a). 

lleerman, A. L. — M. Kelloggii (102). 

Heller, A. A. 5923 ^ 13060 M. moschatus 
(46), 6947, 6973, 7960, 11511, 11714, 
12064, 12165, 12797, 18875 var. 

longiflorus (46a), 12828 var. sessili- 
folius (46b); 5924, 6829, 7163, 7433, 
7838, 8027, 8343, 8376, 8517, 10420, 
10755, 11200, 11492, 11868, 12771, 
12813, 13147, 13191, 13271, 13284, 
13417 M. guttatus (14), 8383, 13061 
var. depauperatus (14b), 10569 var. 
Hallii (14e), 5687, 7393, 12299 var. 
arvensis (14c); 5927, 6893, 11495 M. 


Breweri (67); 6810, 8818, 10889 M. 
rubellus (69); 6580, 7449, 18305 M. 
aurantiacus (112); 6870, 10799, 
11414, 13871 M. Torreyi (81); 6972, 
9786, 11497, 13309 M. primuloides 
(54); 7067 M. leptaleus (91); 7137, 
9969, 12918, 13318 M. Tilingi (13), 
7004, 10922, 12539 var. corallinus 
(13b); 7173 M. densus (87); 7141, 
9564, 10203, 12155, 18680 M. Lewisii 
(52); 7272 M. Douglasii (103); 7508, 
7858, 8158, 8591, 10192, 11339 M. 
nasutus (17), 12344 var. insignia (17a), 
7410, 8936, 13256 var. micranthus 
(17b); 7771 M. longiflorus var. 

calycinus (108a); 7961, 11805, 13261, 
13391 M. Pulsiferae (40); 7963, 8194, 
11919 M. Layneae (82); 81 48 M. 
floribundus var. membranaccus (44b) ; 
8879, 10890 M. Bigclovii (74), 8194 
var. cuspidatus (74a); 9733 M. Suks- 
dorfii (68); 10343 M. angustifolius 

(86); 10407 M. leptanthus (109); 
11314 M. tricolor (98); 11338, 11905 
M. bicolor (55); 11340, 11340a, 
13191 M. glaucescens (15); 11343 M. 
latidens (31); 11374 M. Kelloggii 
(10.3); 11806 M. angustatus (99); 

11927, 11992 M. Bolanderi var. 
brachydontus (71a); — M. Fremontii 
(77); 13148 M. nudatus (16.) 

Heller, A. A., & E. G. 3143 M. nasutus 
(17); 3315 M. moschatus (46), 3961 
var. sessilifolius (46b); 3320 M. brevi- 
florus (30); 3324 M. nanus (83); 

3330 M. ampliatus (42); 3926 M. 
dentatus (38); 3986, — , 40O6, M. 
guttatus (14), 4606, in part, var. 
decor us (14d). 

Heller, A. A., & Brown, H. K. 5146, 
5282, 5464 M. Kelloggii (102); 5258, 
5388 M. aurantiacus (112); 5306, 
5503 M. nasutus (17), 5349 var. 
insignis (17a); 5417, 5554 M. tri- 
color (98); 5 461 M. glaucescens (15); 
5493 M. guttatus (14); 5331 var. 
arveusis (14e); 5545 M. bicolor (.55). 

Heller, A. A., & Halbach, K. G. 633 M. 
alatus (2). 

Heller, A. A., & Kennedy, P. B. 8678 
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M. densus (87); 8688 M. Suksdorfii 
(68); 8753 M. Breweri (67); 8783 M. 
primuloides (54); 8794. M. guttatus 
(14); 8819 M. Torreyi (81). 
Henderson, L. F. 755 M. Douglasii (103) ; 
764 M. Lewisii (52); 755 M. primuloi- 
des (54); 226 4y 4610 M. breviflorus 
(30); 2675, 2676a, 2676 M. ampliatus 
(42); — M. guttatus var. decorus 
(14d); — M. floribimdus (44); — M. 
moHchatus (46); — M. alsinoides (48). 
Henry, A. 6897, 7446, 10450 M. nepalen- 
sis (35). 

Henry, J. K. 9054 M. moschatus var. 
longiflorus (46a); — M. nasutus (17); 
— M. alsinoides (48). 
lienshaw, H. W. 100 M. diffusus (61); 
— M. brcvipes (70); — M. Fremontii 
(77). 

Herbrand, M. — M. leptanthus (109). 
Herrick, C. Lt 33 M. glabratua var. 
Fremontii (25a). 

Hiatt, O. — M. longiflorus (108). 
Hieronymus, G., & Lorentz, P. G. 

719 M. glabratus (25). 

Hitchcock, A. E. 1256 M. rubellus (69). 
Hitchcock, A. S. — M. ringcns (1); — 
M. alatus (2); — M. glabratus var. 
Fremontii (25a). 

Hitchcock, M. 24 M. cardinalis (6). 
Hochstetter, 1629 M. gracilis (3). 
Holzingcr, J. M. — M. dentilobus (21). 
Hooker, J. D. — M. repens (26); — M. 
nepalensis var. japonica (35a), var. 
procerus (35b). 

Hopping, R. Ill M. Palmeri (57). 
House, H. D. 4978 M. guttatus (14). 
Howard, Mrs. C. W, 22 M. gracilis (3). 
Howell, J. — M. stamineus (90). 
Howell, T. 236 M. Pulsiferae (40); 382 
M. cardinalis (6); 454, — M. alsin- 
oides (48) ;517 M. floribundus (44) 

M. washingtonensis (41); 1242, 1246, 
1466 M. Douglasii (103); — 1243 M. 
primuloides (54); 1244 M. guttatus 
(14); 1454 M. aurantiacus (112); — 
M. dentatus (38); — M. Lewisii (52); 
— M. Cusickii (76) ; — M. nanus (85) ; 
— M. stamineus (90). 

Hull, W. R. — M. guttatus (14). 


Hutchings, J. M. — M. mephiticus (88). 

Illin, N. 165 M. glabratus (25). 

Ingalls, M. P. — M. aurantiacus (112). 

Jackson, H. S., & Hammond, E. W. — 
M. nanus (83). 

Jackson, H. S., & Standley, P. — M. 
Lewisii (52). 

James, J. F. — M. alatus (2). 

James, — M. glabratus var. Fremontii 
(25a). 

Jenkins, & Street, L. 1938 M. brevipes 
(70); — M. nasutus (17); M. 
floribundus (44). 

Jepson, W. L. 2m, 14m, 15m, 21m, 

687, 1198a, 1812, 2503, 4046, 4146, 
4812, 5569, 6326, 7853, 7966, 8397, 
8833, 8994, M. guttatus (14), 12m, 
SJt82, 4909, 6429 var. depaiiperatus 
(14b), Im, 10m, 1 Im, 4628, 6238, 6238a, 
8370, 9171, 9285 var. arvensis (14e); 
3m, 6m, 7m, 19m, 66m, 4674a, 9168, 
9169, 9172, 9173 M. nasutus (17), 
8m var. insignia (17a); 26m M. cardi- 
nalis (6); 31m, 32m, 33m M. latidens 
(31); 34m, 35m, 36m, 71m, 3037a, 
3146, 4327, 6169, 6361, 6888, 9000 M. 
Layneac (82); 28m, 63m, 68m, 6388, 
6398 M. Kelloggii (102); S7m M. 
nanus (83); 38m, 3143, 3446, 4667, 
6401 M. floribundus var. subulatus 
(44c); 55m, 63m, 3341, 7266 M. primu- 
loides (54); 64m, 67m, 740, 775, 2108, 
4673, 5072 M. Breweri (67); 56m, 
67m, 58m M. Pulsiferae (40); 61m, 
6336 M. Douglasii (103); 62m, 8252 
M. tricolor (98); 69m, 4070, 4635, 
8396 M. Torreyi (81); 75m M. Bioletti 
(56); 591, 4321 M. Grayi (33); 593, 
4862, 6741, 8492 M. longiflorus, 
hybrid (108c), 8504 var. linearis 
(108e); 658, 4674 M. laciniatus (18); 
699, 3214a, 4674 M. mephiticus (88); 
904, 1020, 3355, 8091 M. Tilingi (13), 
868 var. caespitosus (13a), 771, 3406, 
4086, 4334, 4574 4641, 4692, 4887a, 
6076, 6479 var. corallinus (13e); 717, 
4310, 6489b M. discolor (64); 946, 
4957, 6057, 7304 M. stamineus (90); 
979, 2846, 4688 M. coccineus (89); 
1211, 1518 5552, 6106, 9133 M. 
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brevipes (70); M. Parishii (51); 
1521^ M. diffusus (61); U7S, 2680, 
6681, 8681 (77); 1604a M. puniceiia 
(113); 1661 M. subsecundus (78), 66m, 
666, 798, 1797, 2750, 4S69, 7181 var. 
viscidus (78a); 1666, 2247, 6362 M. 
Bolanderi (71), 22m, 2761, 4S14f 9064 
var. brachydontus (71a); 1691, 4160 
M. leptanthus (109); 1846, — M. 
angnatatu^ (99); 2797 M. acutidens 
(32); 3367, 4490, 8111, 8166 M. 
Lewisii (52); 4il^ M. Jepsonii (92); 
4272, 7866 M. moschatas (46), 42m, 
44^t 46m, 46m, 61m, 680a, 2300, 
S161a, 4429, 4640, 4983, 4980, 8342, 
980$ var. longiflonis (46a), 49m, 
47m, 49m, 49m, 60m var. sesailifolius 
(46b); 4968, 6058, 6068 M. deflexus 

(66) ; 6070, 7262 M. Siiksdorfii (68); 
6823 M. mohavensis (31); 6862, 6911, 
6966, 8680, 8797, 8946 M. Bigelovii 
(74), 6888 var. cuapidatus (74a); 
6341, 6371 M. inconspicuua (34); 
7306 M, densus (87). 

Jopson, W. L., & Hall, H. M. 1293 M. 

Fremontii (77); 1969 M. diffusus (61). 
Johnson, R. — M. tricolor (08). 
John.ston, E. L. 120 M. glabratus var. 
Fremontii (2r)a); 361 M. floribundus 
var. mcinbranaceus (44b). 

Johnston, I. M. 1203, — M. brevipes 
(70); 1204 M. guttatus (14); i486, 
1562 M. Johnstonii (75); 1624 M. 
cardinalis (6); — , 1607 M. longiflorus 
(laS), 2286, 2288, 2296 hybrid (108b), 
2280 2281, 2283, 2284, 2289, 2292, 
2293, 2297 hybrid (108c), 2282, 2286, 
2290, 2291, 2294, 2296 var. linearis 
(108e); 2307 M. nasutus (17); 2312 
M. Fremontii (77); 2900 M. Breweri 

(67) ; 4119 M. dentilobus (21); 6690 
M. Bigelovii (74); — M. floribundus, 
(44); — M. primuloides (54); 2284, 
2298 M. puniceus (113). 

Jones, M. K. 212 M. glabratus var. 
Fremontii (25a); 1666 M. Parry i (72); 
2396 M. leptaleus (91); 2459 M. 
Jepsonii (92); 3188, — M. Fremontii 
(77); 3288 M. leptanthus (109); 3439 
M. puniceus (113); — , 3860 M. Bige- 


lovii (74), 6064 var. cuspidatus (74a); 
6272 M. guttatus (14); 55^ M. East- 
woodiae (53); 6486 M. Lewisii (52); 
— M. Tilingi (13); — M. moschatus 
var. longiflorus (4to); — M. primu- 
loides (54); — M. Suksdorfii (^); — 
M. Torreyi (81). 

Jorgensen, P. 980 M. glabratus (25); 

1268 M. luteus var. alpinus (lOe). 
Kellerman, W. A. — M. glabratus var. 

Fremontii (25a). 

Kelley, II. — M. Pahiieri (57). 

Kellogg, A., & Branner, J. M. — M. 

moschatus var. longiflorus (46a). 
Kellogg, A., & Harford, W. G. W. 683 
M. alsinoides (48). 

Kellogg, J. H. 133 M. alatus (2). 
Kennedy, P. B. 190, 269 U. Lewisii (52); 
577 M. guttatus (14), 4966 var. Hallii 
(Uc); 698 M. nanus (83); 1487 M. 
Bigelovii var. cuspidatus (74a); 1886 
M. Tilingi var. coralhnus (13b); 4091, 
4401 M. densus (87). 

Kennedy, P. B., <fe Doten, S. B. 106 M. 
nasutus (17); 118 M. guttatus var. 
depauperatus (14b); 121 M. Breweri 
(67). 

King, M. A, — M. cardinalis (6); — M. 
brevipes (70). 

Kirk, T. 124, — M. repens (26). 
Kirkw'ood, J. E. 28, 29 M. liewisii (52); 

61 M. Tilingi (13). 

Kitts, C. W. — M. leptanthus (109). 
Kofoid, C. A. — M. glabratus var. Fre- 
montii (25a). 

Komarov, V. — M. nepalensis (35). 
Kuntze, O. — M. gracilis (3); — M. 

luteus var. rivularis (10a). 

Lake, & Hull, W. R. — M. guttatus 
(14); — M. Lewisii (52). 

Lamb, F. H. 1066 M. guttatus (14). 
Langille, H. D. — M. Lewisii (52). 
Lathrop, L. — M. Lewisii (52); — M. 

tricolor (98); — M. Douglasii (103). 
Layboum, W. A. 16 M. glabratus var. 
Fremontii (25a). 

Leiberg, J. B. 348, 2018, 2076 M. 
Suksdorfii (68); 585, 1168 M. moscha- 
tus (46); 481, 1167 M. Pulsiferae 
(40); 1071, 1619 M. guttatus (14); 
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1366 M. Breweri (67); 1394, 1446 M. 
Tiling! (13); 14^4 M. Lewisii (52); 
6171 M. Leibergii (47). 

Lemmon, J. G. 73 M. moschatus var. 
longiflorus (46a); 1139}/^ M. bicolor 
(65); 3370 M. Suksdorfii (68); — M. 
cardinalis (6); — M. floribundus (44); 
— M. Lewisii (52); — M. Bolanderi 
var. brachydontus (71a); — M. 
Fremontii (77); — M. mohavensis 
(94); — M. Jepsonii (92). 

Letterman, G. W. 80 M. Lewisii (62); 
116, — M. nanus (83); — M. moscha* 
tus (46); — M. guttatus (14). 

Lister, — M. nepalensis var. japonica 
(35a). 

Lindheimer, F. 717 M. glabratus (25). 
Lloyd, C. E. 468 M. glabratus (25); 440 
M. dentatus (21). 

Lloyd, F. E. — M. dentatus (38). 

Lucy, T. F. 164 M. ringcns (1). 

Lunnell, J. — M. guttatus var. decorus 
(14d); — M. moschatus (46); — M. 
alsinoidcs (48). 

Lyall, T. — M. madagascariensis (4); 

— M. alsinoides var. minimus (48a). 
Lyon, M. W., Jr. 68 M. moschatus (46); 

69 M. guttatus var. decorus (14d). 
Macbride, J. F. 69, 403 M. nanus (83); 
170 M. nasutus (17) ; 361, 431, 669 M. 
moschatus (46); 4OS, 808, 3641 M. 
guttatus (14), 146 var. depauperatus 
(14b); 404 M. Breweri (67); 414, 671 
M. Lewisii (52); 666 M. primuloidcs 
(54); 776 M. Suksdorfii (68); 900 M. 
breviflorus (30). 

Macbride, J. F., & Payson, E. B. 760 
M . cardinalis (6) ; 769 M . brevipes (70) ; 
766 M. floribundus (44); 2930, 3049 
M. nanus (83); 3093 M. breviflorus 
(30); 3419, 3762 M. Tiling! var. 
caespitosus (13a) ; 3627 M. primuloides 
(54); 3703 M. Breweri (67); 3731 M. 
Lewisii (52). 

McCalla, W. C. 467 M. ringens (1). 
McCallum, Mrs. A. — M. aurantiacus 
( 112 ). 

McClatchie, A. J. 96 M. diffusus (61). 
McCormick, P. — M. cardinalis (6). 
MacDaniels. L. H. 137 M. ringens (1). 


McDonald, F. B. — M. ringens (1). 

MacDougal, D. T. 15 M. rubellus (69); 
344 M. guttatus (14); — M. verbena- 
ceus (8); — M. leptanthus (109). 

McGregor, E. A. 33 M. floribundus 
(44); 40 M. Lewisii (52); 66 M. auran- 
tiacus (112); 106 M. brevipes (70); 
191 M. leptaleus (91); 333 M. alatus 
(2); 837 M. Bigelovii (74); 964 M. 
Fremontii (77). 

MacKay, E. 11, 17 M. guttatus (14). 

MacKenzie, K. K. 389, 393, 396 M. 
alatus (2); 363 M. guttatus (14); 
3837 M. ringens (1). 

McMurphy, J. 36, 394 M. aurantiacus 
(112); 395 M. cardinalis (6); 397 M. 
moschatus var. sessilifolius (46b); — 
M. Layneae (82). 

Macoun, J. M. 703, 64460, 87666 M. 
guttatus (14); 703, 64463 87669 M. 
alsinoidcs (48); 64465, 76793 M. 
Lewisii (52); 67866 M. Breweri (67); 
— M. Tiling! (13), 76796, 76796 var. 
caespitosus (13a); 76789 M. moscha- 
tus (46), — , 644'^ 4, var. longiflorus 
(46a), 87657 var. sessilifolius (46b); 
80936 M, ringens (1); 87663 M. 
nasutus (17); — M. floribundus (44). 

Maiden, J. H. — M. prostratus (28). 

Mains, G. B. D-70 M. Lewisii (52). 

Marsh, C. D. I4I66 M. Lewisii (52). 

Matsumura, J. — M. nepalensis (35). 

Mathews, W. C. 30 M. aurantiacus 
(112); 135 M. moschatus var. ses- 
silifolius (46b); 777 M. cardinalis (6). 

Mearns. E. A. 3607 M. brevipes (70); 
3669 M. longiflorus var. linearis 
(lose); 3948, 4030 M. cardinalis (6). 

Meehan, T. — M. guttatus (14); — M. 
laciniatus (18); — M. Lewisii (52); — 
M. bicolor (55); — M. subsecundus 
(78). 

Mell, C. D. — M. ringens (1). 

Mell, C. D., & Knopf, — M. glabratus 
var. Fremontii (25a); — M. flori- 
bundus var. geniculatus (44a). 

Merrill, E. D., & WUcox, E. N. 819 M. 
guttatus (14); 5;^7 M. floribundus var. 
membranaccus (44b); 971, 1073 M. 
Lewisii (52). 
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Mertens, Dr. — M. glabratus var. parvi- 
flonis (25b). 

Metcalfe, O. B. £5, 208 M. glabratus var. 
Fremontii (25a); 28 ^ in part, 1637 M. 
guttatus (14); 1536 M. rubellus (69). 
Michener, & Bioletti, F. — M. cardinalis 
(6); — M. nasutus (17), — var. 
insignis (17a); — M. moschatus var. 
longiflorus i,46a). 

Miles, L. O. 206 M. Lewisii (52). 

Miller, Mrs. C. E. — M. longiflorus 
(108); — M. parviflorus ni4). 
Miller, Mrs. C. E., & Grant, Mrs. A. L. 

1703, 1704 M. -parviflorus (114). 
Mizo-hoduki, — M. nepalensis var. 
japonica (85a). 

Moffatt, W. S. 1652 M. ringens (1). 
Monks, S. P. ^ M. cardinalis (6). 
Moore, Mrs. S. H. — M. guttatus (14). 
Morong, T. 66 M. ringens (1); 1213 M. 

glabratus var. parviflorus (25b). 
Moseley, E. L. — M. ringens (1); — M. 
alatus (2). 

Moxley, G. 582 M. subsecundus var. 
constrictus (78b). 

Mueller, F. von — M. gracilis (3); — 
M. repens (26); — M. prostratus 
(28); — M. pusillus (29). 

Muenschcr, W. L. C. 375, 5070 M. gut- 
tatus (14); 964 M. moschatus (46); 
965 M. Ivcwisii (52). 

Mulford, I. 353, — M. guttatus (14); 
1152 M. glabratus var. Fremontii 
(25a); — M. moschatus (46); — M. 
Lewisii (52); — M. nanus (83); — 
M. tricolor (98). 

Munson & Hopkins, — M. cardinalis 

( 6 ). 

Munz, P. A. 137 M. glabratus var. 
Fremontii (25a); 328 M. ringens (1); 
1145, 1219, 2266, 3100, 3159 M. 
guttatus (14); 1207 M. cardinalis (6); 
2033 M. longiflorus (108), 3362 var. 
rutilus (108d); 214S M. puniceus 
(113); 2780 M. nasutus (17); 3028 
M. Tilingi (13); 3613 M. Bigelovii 
(74); 4616 M. moschatus var. ses- 
silifolius (46b); 6135 M. diffusus (61); 
5651 M. purpureus (62); 5657, 5995 
M. Suksdorfii (68); 5911 M. rubellus 


(69); 6707 M. puniceus (113); 7005 
M. Fremontii (77); 7027 M. primu- 
loides (54); 7062 M. Clevelandii (107). 

Munz, P. A., & Harwood, R. D. 40IO 
M. longiflorus (108), 3366, 3339 
hybrid (108c); 3758, 3853, 3854 M. 
puniceus (113); 4OO6' M. brevipes (70). 

Munz, P. A , & Johnston, I. M. 2850 
M. Bn'weri (67); 2856 M. Palineri 
(.55); 285S M. moschatus var. longi- 
florua (46a); 5202, 5215 M. Farishii 
(51); 5217 M. rubellus (69); 5378 M. 
latidens (31); 5467 M. diffusus (61). 

Munz, P. A., Johnston, I. M., & Har- 
wood, R D. 4031, in part, 4614 M. 
guttatus (14); 4031, in part, M. 
nasutus (17). 

Munz, P. A., Street, L., & Williams, R. 
G. 2447 M. longiflorus, hybrid (108b). 

Munz, P. A., Williams, R. G., & Corwin, 
G. 2915 M. Lew'isii (52). 

Najarre, P. — M. glabratus var. parvi- 
florus (25b). 

Nelson, A. 543, 8344t 9545 M. glabratus 
var. Fremontii (25a); 688, in part, 
1670, 2372, 3573, 9394 M. guttatus 
(14); 688, in part, M. Tilingi var. 
corallinus (13b); 1287 M. Suksdorfii 
(68); 1672, 3531, 6276, 8623 M. 
Lewisii (52); 7440, 9076 M. flori- 
bundus (44), 1515, 1683, 7729, 8828, 
8951 var. membranaceus (44b). 

Nelson, A., & Macbride, J. F. 1032 M. 
Cusickii (76); 1227 M. nanus (83); 
1278, 1344, 1842 M. guttatus (14), 
1908 vfiv. Hallii (14c) ; 1959 M. nasutus 
var. micranthus (17b); 2235 M. flori- 
bundus var. geniculatus (44a). 

Nelson, A., & Nelson, E. 6494t 6256 M. 
nanus (83); 5748, 5841 M. guttatus 
(14), 6285 var. depauperatus (14a); 
6371 M. Breweri (67). 

Nelson, E. W. 797 M. nanus (83); 4776 
M. Nelsonii (9); 6027 M. guttatus 
(14). 

Nelson, J. C. 120 M. dentatus (38); 
202 M. moschatus var. sessilifolius 
(46b); 1136 M. alsinoides (48). 

Nevin, J. C. — M. Parishii (51). 

Newberry, J. S. — M. Torreyi (81). 
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Newell, G. — M. longiflorus (108). 
Newlon, L. M. Im M. mephiticus (88). 
Nichols, V. 881 f 1006^ 1008 M. auranti- 
acus (112); 901, 905, 907, 908, 1018, 
1014, 1016, 1017 M. longiflorus (108). 
Nordyke, A. — M. guttatus (14). 
Norton, J. B. 879 M. glabratus var. 
Fremontii (25a). 

Nuttall, T. — M. dentatus (38); — M. 
alsinoides (48). 

Officer, E. — M. prostratus (28). 
Oleson, O. M. I4. M. nanus (83); 15, 22 
M. guttatus var. depauperatus (14b). 
Orcutt, C. R. 131, 1295 M. puniceus 
(113); 133 M. brevipes (70); 134, — 
M. guttatus (14); 4^2 M. moschatus 
var. longiflorus (4Ca); 591, — M. 
floribundus (44); 845 M. diffusus 
(61); 1094 M. Fremontii (77); 1179, 
— M. latidens (31); 1198 M. exiguus 

(63) ; I8O4 M. nasutus (17); — M. 
cardinalis (6); — M. Parishii (61); — 
M. Bigelovii (74); — M. longiflorus 
(108); — M. aridus (110). 

Orcutt, H. C. 132 M. cardinalis (6). 
Osterhout, G. 2716, 5253 M. glabratus 
var. Fremontii (25a); 8261 M. Suks- 
dorfii (68); 3508 M. rubellus (69). 
Ottley, A. M. 621 M. brevipes (70); 
681, 900, 1116, 1271, 1525 M. gut- 
tatus (14); 786 M. leptaleus (91); 
815, 1448 M. primuloides (54); 930 
M. stamineus (90); 1180, 1242, 1315 
M. nasutus (17); 1356 M. acutidens 
(32) ; 1 405 M . subsecundus var. viscidus 
(78a); 1431 M. bicolor (66); 1437 M. 
angustatus (99); 1455 M. discolor 

(64) ; i486 M. moschatus var. longi- 
florus (46a), 1516 var. sessilifolius 
(46b); 1487 M. mephiticus (88). 

Overacker, — M. ringens (1). 
Overholts, L. O. 10161 M. Tiling! var. 

corallinus (13b); — M. alatus (2). 
Painter, J. H. 760, 816 M. alatus (2). 
Palmer, Kdw. 16, 17, 145, 289 M. 
guttatus (14); 55, 87 M. pallens (20); 
58, 839 M. latifolius (95); 62, 323 M. 
floribundus (44); 104, 124, 164, 179 
M. glabratus (25), 162, 235, 366 var. 
Fremontii (25a); 161 M. primuloides 


(54) ; 176 M. deflexus (66); 233 M. 
nasutus (17); 278 M. brevipes (70); 
283 M. puniceus (113); 821}4 M. 
Palmeri (57); 322 M. subsecundus 
(78); 328, 441 M. verbenaceus (8); 
383 M. Parryi (72); 632 M. rubellus 
(69); 728 M. stellatus (111); 2603 M. 
Layneae (82). 

Palmer, Ernest J. 4^0, 951, 1075, 1550, 
4044, 4663, 6488, 8942, 10648, 16582, 
16685 M. alatus (2); 148I M. ringens 
(1); 11793 M. glabratus (25), 18035 
var. Fremontii (25a). 

Palmer, E. L. 1084, 1089 M. ringens (1). 
Pammel, L. H. 143M. guttatus (14); — 
M. ringens (1). 

Pammel, L. H., & Blackwood, R. E. 
3706 M. guttatus (14); 3784 M. 
moschatus; 3813 M. Lewisii (62). 
Parish, S. B. 117, 4755, 5620, 11226, 
11958 M. brevipes (70); 119, 4189, 
10544, 11980 M. cardinalis (6); 465, 
3016, 4791, 4904, 5094, 5619, 11225, 
11912, — M. Fremontii (77); 631, 
5800, - M. Palmeri (57); 1217, 
1982, 10119, — M. Bigelovii (74); 
9242, 10039, — var. cuspidatus (74a); 
1378 M. rubellus (69); 1460, 1495, 
10537 M. Parishii (51); 1463, 10952 
M. moschatus var. longiflorus (46a), 
10951 var. sessilifolius (46b); 1719, 
2962 M. Breweri (67); 1851, — M. 
Suksdorfii (68); 1852 M. exiguus (63); 
1862, 4903 M. purpureus (62); 3076, 
3077 M. primuloides (54); 4468, 
4792, 11346, 11987, 19264 M. longi- 
florus (108), 19226 var. rutilus (108d) ; 
5063 M. Tiling! (13), 3606 var. coral- 
linus (13b) ; 5764, 11170, — M. nasutus 
(17); 9242, 10039, — M. Layneae 
(82); 9243 M. mohavensis (94); 
10606, 11172, 11961 M. floribundus 
(44), 5405 var. membranaceus (44b); 
11191, 11311, 11567 M. guttatus 
(14); 11502 M. aurantiacus (112). 
Parry, C. C. 147 M. Parryi (^2)\235 M. 
guttatus (14); 353 M. caixlinalis (6); 
— M. glaucescens (15); — M. bicolor 

(55) ; — M. Suksdorfif (68); — M. 
decurtatus (79); — M. Rattani (80); 
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— M. Layneae (82); — M. Douglasii 
(103); — M. puniceus (113). 

Parry, C. C., A Lemmon, J. G. SOS M. 
Palmeri (55); $09 M. Fremontii (77); 
SIO M. brevipes (70); Sit M. longi- 
flonis (108); S12 M. Breweri (67). 
Patterson, 11. N. 251 M. floribundiis 
var. membranaceus (44b); 294 M. 
guttatus var HallU (I4c). 

Patterson, H. N., & Wilts. — M. flori- 
bundus (44); — M. aurantiacus (112). 
Patzky. — M. verbenaceus (8) 

Paulson, M. — M. aurantiacus (112). 
Payson, E. B. 16y 110 M. guttatus (14); 

SSI M. rubellus (69). 

Payson, E. B., & Payson, L. B. 1764 
M. nasutus (17); 1765, 2226 M. 
fioribundus (44); 1791, 2018 M. gut- 
tatus (14). 

Peck, M. E. 562S M. alsinoides (48); 
79S6 M. Pulsiferae (40); 8626 M. 
guttatus (14), 6606 var. depauperatus 
(14b); 8786 M. aurantiacus (112); 
8810 M. dentatus (38); P577, 9628 M. 
nanus (83); 9580 M. primuloides (54). 
Peckinpah, Mrs. R. — M. fioribundus 
var. geniculatus (44a). 

Pennell, F. W. 2194, 2279, 26SS M. 
glabratus (25), 10444 var. Fremontii 
(25a), 

Perry, R. C. — M. ringens (1). 

Pierson, F. W. 196 M. brevipes (70); 
197 M. nasutus (17); 198 M. guttatus 
(14); 199 M. Parishii (51); -- M. 
difTusus (61). 

Pilsby, H. A. — M. verbenaceus (8). 
Pinco, A. J. — M. alsinoides (48). 
Piper, C. V. 1667 M, clivicola (86); 
1826, 1868 M. breviflorus (30); 1867 
M. fioribundus (44); 278S M. nasutus 
(17); — M. guttatus (14). 

Plaskett, R. A. 7fi M. Douglasii (103); 

122 M. leptanthus (109). 

Platt, R. H. — M. Toireyi (81). 
Pollard, C. L. 1S2S M. alatus (2). 
Pollock, W. M. — M. ringens (1); — M. 
alatus (2). 

Pond, R. H. 1082 M. ringens (1), — 
var. minthodes (la). 

Prain, 71 M. gracilis (3). 


Price, S. — M. alatus (2). 

Price, W. W. — M. cardinalis (6); — 
M. glabratus var. Fremontii (25a); 
— M. rooschatus var. longifiorus (46a) ; 
— M. Lewisii (52). 

Pringle, C. G. 889 M. guttatus (14); 
1S47, ~ M. nasutus (17); 8S4S M. 
rupestris (7) ; 1S149 M. glabratus (25) ; 
— M nibellus (69); — M. brevipes 
(70). 

Purpus, C. A. S27 M. glabratus (25), 
2806 var. Fremontii (25a); 1S72 M. 
defiexub (66); 1S8S, 1S89 M. mephiti- 
cus (88); 6011 M. modestus (101); 
6048 M. Pahncri (.57); 6070, 6S06 M. 
subsccundus var. constrictus (78b); 
6243 M. Tilingi (13) ; 6S11 M. discolor 
(64); 6SS8, 6621 M. longiflorus var. 
calycinus (108a); 6S48, 6S48a, 6786 
M. Layneae (82); 56*0:? M. fioribundus 
(44); 6619 M. moachatus var. longi- 
fioruR (4<ia); 6786, 6S04, 3S04a M. 
Bigclovii var. cuspidatus (74a); 7015 
M. pachystylus (49); 7069 M. rubellus 
(69). 

Raber, H. — M. tricolor (98). 
Ramaley, F. 116 M. guttatus var. 

puberulus (14a), 707 var. Hallii (14c). 
Randall, A. 50 M. aurantiacus (112). 
Rattan, V. — M. dentatus (38); 217 
M. inconspicuus (34); — M. cardinalis 
(6); — M. Pulsiferae (40); — M. 
fioribundus (44); — M. moschatus 
var. sessilifolius (46b); — M. alsin- 
oides (48); — M. Lewisii (62); — M. 
bicolor (55); — M. Bolanderi (71), 
— var. brachydontus (71a); — M. 
subsecundus var. viscidus (78a); — 
M. Rattan! (80); — M. Torreyi (81); 
— M. Layneae (82); — M. tricolor 
(98); — M. angustatus (99); — M. 
KeUoggii (102) ; — M. Douglasii (103) ; 
— M. aurantiacus (112). 

Raw, £. A. 47 M. alatus (2). 

Redfield, J. R. 240 M. guttatus (14); 
247 M. Torreyi (81) ; 609S M. aurantia- 
cus (112); BIOS M. cardinalis (6); 
6107 M. fioribundus (44); 6121, 6128 
M. ringens (1); 6121a M. moschatus 
(46). 
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Reid, — M. Bridgesii (39). var. Fremontii (25a); Jff^OM.rubellus 


Reverchon, J. IS^i M. glabratus (25), 
— var. Fremontii (25a). 

Reynolds, Mrs. L. R. — M. leptanthus 
(109). 

Rhoads, — M. cardinalis (6). 

Rich, W. H. — M. floribundus (44); 
— M. moschatus var. longiflorus 
(46a). 

Riehl, N. 4/ M. ringens (1). 

Robbins, W. W. 1616 M. guttatus (14), 
1699 var. Hallii (14c); 2138 M. flori- 
bundus var. membranaceus (44b). 

Robinson, O. W. — M. longiflorus (108); 
— M. puniceus (113). 

Robinson, O. W., & Crocker — M. 
longiflorus, hybrid (108b), — var. 
linearis (108e). 

Rose, J. N. IS M. guttatus (14). 

Rose, J. P. 1310 M. Lewisii (52). 

Rose, J. N., Standley, P. C., & Russell, 
P. G. 1307 It ^ 13381 M. verbenaceus 
(8); 13396 M. floribundus (44). 

Rosendahl, C. 0 . 896 M. moschatus (46), 
896a var. sessilifolius (46b); 1929 M. 
guttatus (14). 

Rosendahl, C. O., & Brand, E. J. M. 
guttatus (14). 

Rothrock, J. T. 378 M. stamineus (90); 
401 M. cardinalis (6). 

Roush, L. /, 6 M. guttatus (14); 2^ 3 
M. moschatus (46). 

Royle, J. F. — M. nepalensis (35). 

Rusby, H. H. 321 M. guttatus (14); 
764 M. rubcllus (69); — M. ringens 
(1); — M. dentatus (38). 

Ruth, A. 106f 669 M. ringens (1); 668 
M. alatus (2). 

Rydberg, P. A. 6177 M. guttatus (14). 

Rydberg, P. A., & Bessey, E. A. 494^ M. 
moschatus (46); 494^ M. guttatus 
(14). 

Rydberg, P. A., & Carlton, E. C. 6364 
M. moschatus (46); 7269 M. flori- 
bundus var. membranaceus (44b); 
7621 M. guttatus (14). 

Rydberg, P. A., & Garrett, A. O. 9883 
M. Eastwoodiae (53). 

Rydberg, P. A., & Vreeland, F. K. 6668 
M. guttatus (14); 6669 M. glabratus 


(69) . 

Sampson, A. W., & Pearson, J. A. 132 
M. Lewisii (52). 

Sandberg, J. H. 376 M. glabratus var. 
Fremontii (25a). 

Sandberg, J. H., & Leiberg, J. B. 110 
M. nasutus (17); 116 M. breviflonis 
(30); 362 M. moschatus (46); 667 ^ — 
M. Lewisii (52); 618 M. guttatus (14). 
Sandberg, J. H., MacDougal, D. T., & 
Heller, A. A. 347 M. breviflorus (30); 
444 M. moschatus (48); 686 M. clivi- 
cola (85); 926 M. floribundus (44). 
Savage, T. E., Cameron, J. E., & Len- 
acker, F. E. — M. moschatus var. ses- 
silifolius (46b); — M. Lewisii (52). 
Scherer, C. M. — M. tricolor (98). 
Schneider, C. 177/, 1863 M. Bodinieri 
(36). 

Schoenfeldt, F. 3347 ^ 3480 M. brevipes 

(70) ; 3416 M. Fremontii (77); 3762, 
3836 M. cardinalis (6). 

Schomburgh, R. — M. repens (26). 
Schoper, M. 17 M. guttatus var. 
depauperatus (14b). 

Schrenk, H. von. — M. ringens (1); — 
M. guttatus var. depauperatus (14b). 
Scovell, J. T., & Clark, H. W. 1193 M. 
ringens (1). 

Scouler, J. 182 M. alsinoides (48a). 
Scribner, F. L. 189 M. Lewisii (52). 
Seymour, F. C, 26 M. ringens (1). 
Sheldon, E. P. 8146, 8680, 10034, 11196, 
13006 M. guttatus (14); 8242, 8773, 
10880 M. moschatus (46); 8806 M. 
Lewisii (52); 11863 M. alsinoides 
(48); 12969 M. dentatus (38). 

Shaw, C. H. 4S4f 984 M. Lewisii (52); 
667, 778, 867, 1113 M. guttatus (14); 
662, 1119M, moschatus (46); 1094 M. 
Tilingi var. caespitosus (13a). 
Shockley, W. H. 60 M. Bigelovii var. 
cuspidatus (74a); 84, HI M. densus 
(87); 301a M. stamineus (90); — M. 
/erbenaceus (8). 

Shufeldt, M. A. 116 M. madagascariensis 
(4). 

ShuU, G. H. 103 M. ringens (1); 206 M. 
alatus (2). 
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Siler, A. H. 70 M. rubellus (69). 

Skeelfl, H. C. — M. glabratus var. Fre- 
montii (25a). 

Small, J. 109 M. ringens (1). 

Smart, tOS M. floribundus (44). 

Smiley, F. J, 669 M. La3meae (82). 
Smith, C. L. J^a M. glabratxis (25). 
Smith, C. O. t08 M. longiflorus var. 
linearis (108e). 

Smith, B. C. — M. Tilingi var. caes- 
pitosus (13a); — M. moschatus var. 
sessilifolius (46b); — M. Lewisii (52). 
Smith, H. H. 9791 M. dentacus (38). 
Smith, J. D. 2127 M. glabratus (25). 
Smith, L. E. 116 M. Kelloggii (102). 
Smith, L. S. 760 M. primuloides var. 
linearifolius (54a). 

Smith, R. J. — M. Fremontii (77). 
Snodgrass, R. E. — M. parviflorus 
(114). 

Sonne, C. F. 14 M. anguatifolius (85); 
262, — M. Levdsii (52); 263, — M. 
nasutus (17); 266, 266a M. Tilingi 

(13) ; 267 M, guttatus (14); 268 M. 
moschatus var. longiflorus (46a); 271 
M. Torreyi (81); — M. Breweri (67). 

Spencer, M. F. 108 M. brevipes (70); 
362 M. diffusus (61); 1288 M. mos- 
chatus var. longiflorus (46a); 1617 M. 
puniceus (113); 1709 M. guttatus 

(14) , 1671 var. depauperatus (14b); 
— M. Fremontii (77). 

Spreadborough, W. B. — M. lilingi 
var. caespitosus (13a); — M. guttatus 
(14). 

Spruce, R. 6168 M. glabratus (25). 
Standley, P. C. 4089 M. guttatus var. 
puberulus (14a). 

Stars, E. — M. moschatus (46); — M. 
Lewisii (52). 

Steele, E. S. — M. alatus (2). 
Steinmets, F. J. — M. cardinalis (6); — 
M. Lewisii (52); — M. nanus (83). 
Stevens, G. W. 69 M. glabratus (25), 
818, 880, 782, 8010 var. Fremontii 
(25a); 2008yi M. alatus (2). 

Stillman, J. D. B. — M. grandiflorus 
(109). 

Stinchfield, A. S. — M. cardinalis (6); 
— M. Layneae (82). 


Stinchfield, R. 14, 4^7 M. cardinalis 
(6); 81 M. aurantiacus (112); 188 M. 
Bolanderi (71). 

Stokes, S. G. — M. cardinalis (6); — 
M. guttatus (14); — M. floribundus 
(44); — M. moschatus (46), — var. 
longiflorus (46a); — M. Lewisii (52); 
— M. rubellus (69); — M. brevipes 
(70): - M. Fremontii (77). 

Stone, R. - M. cardinalis (6). 

Strachcy, H., & Winterbottom, J. E. — 
M. gracilis (3). 

Street, L. — M. brevipes (70); — M. 

puniceus (113). 

Styles, Dr. — M. luteus (10). 
Sturtevant, E. L. — M. ringens (1). 
Suksdorf, W. N. 61, 204, 660 M. wash- 
ingtonensis (41); 203, 485, 4472 M. 
brcviflorus (30); 206, 2186, — M. 
floribundus (44); 420, 687 M. alsin- 
oides (48); 473, 474, 478, 2136 M. 
guttatas (14), 2321, 2773 var. de- 
pauperatus (14b), 2774 var. decorus 
(14<1); 476, 480, 792, 6010 M. nasutus 

(17) ; 479, — M. Tilingi var. caespi- 
tosus (13a), 470, 472 var. corallinus 
(13b); 466, — M. Pulsiferae (40); 
487, 893 M. Suksdorfii (68); 1470 M. 
jungermannioides (45); 2320, — M. 
moschatus var. longiflorus (46a); 
6673 M. dentatufl (38); 5779 M. 
Lewisii (52); — M. Breweri (67). 

Sullivan, C., <Sr Gray, A. — M. laciniatus 

(18) . 

Thacher, 0,66 M. brevipes (70); 56 M. 
cardinalis (6). 

Thompson, C. H. — M. guttatus (14); — 
M. floribundus (44); — M. moschatus 
var. sessilifolius (46b) ; — M. aurantia- 
cus (112). 

Thompson, H. T. 1001, 1002 M. auran- 
tiacus (112). 

Thompson, J. H. 26, 209 M. cardinalis 
(6); 116 M. aurantiacus (112); I40 
M. alsinoides (48); 178 M. dentatus 
(38); — M. Torreyi (81). 

Thompson, Rev. — M. Tilingi var. 

caespitoeuB (13a). 

Thomson, T. M. gracilis (3). 
Thomber, J. J. 878 M. rubellus (69); 
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379 M. nasutus (17); — M. ringens 

( 1 ). 

Thurber, G. 136 M. rubellus (69). 
Tidefitrom, I. — M. aurantiacus (112). 
Tilden, J. 720 M. repens (26). 

Titus, A. — M. tricolor (98). 

Tokubuchi, E. — M. nepalensis (35); 

— M. sessilifolius (37). 

Torrey, J. 370 M. Torreyi (81); $72 
M. Cusickii (76); 373 M. Breweri 
(67); 370 M. Suksdorfii (68). 
Tourney, J. W. — M. verbenaceus (8). 
Townsend, C. H. T., & Barber, C. M. 
28 M. guttatus (14); 324 Af. pallens 
( 20 ). 

Townsend, E. C. — M. ringens (1). 
Tracy, J. P. 833 M. dentatus (38); 
lS36j 1020 M. angustatus (99); 1544i 
3443, 4320 M. Layneae (82); 1747 M. 
Bolanderi (71); 2634 M. alsinoides 
(48) ; 3688 M. nasutus var. micranthus 
(17b); 4308 M. Douglasii (103). 
Tracy, k M. 8711 M. alatus (2). 

Tracy, S. M., <fe Earle, F. S. 220 M. 
glabratus (25), 

Trask, B. 267 ^ — M. puniceus (113); 
341 1 — M. floribundus (44); $42 f 
343 M. guttatus (14); — M. cardinalis 
(6); — M. Traskiae (104). 

Trelease, W. 68 M. Treleasei (106); 
607y 514y 616y 516 M. alatus (2); — 
M. ringens (1); — M. Fremontii (77). 
Trelease, W., & Saunders, D. 430^ ^ 
4894, 4895y 4896y 4897 M. guttatus 
(14); 4890 M. Suksdorfii (68). 

Tufte, E. T. 227 M. glabratus var. 
Fremontii (25a). 

Turesson, G. W. 27 M. guttatus (14), 
26 var. depauperatus (14b); 28 M. 
moschatus (46). 

Tweedy, F. 677 M. Suksdorfii (68); 
875 M. rubellus (69); 3422, 6739, 
6740 M. guttatus (14); 6202 M. 
floribundus (44), 3423 var. membrana- 
ceus (44b). 

Umbach, L. M. 796 M. Lewisii (52). 
Van Dyke, E. C. 27, I40, 246, 321 M. 
guttatus (14). 

Vasey, G. R. 396 M. floribundus (44); 
468 M. diffusua (61). 


Veatch, — M. stellatus (111). 

Vesey, X. de. 66 M. cardinalis (6). 
Vogel, J. — M. guttatus (14); — M. 

Lewisii (52). 

Volz, — M. alatus (2). 

Vorhies, C. T. 119 M. Eastwoodiae (53). 
Vortriede, W. — M. subsecundus (78). 
Wagner, W. W. 300 M. moschatus var. 

longiflorus (46a); — M. nanus (83). 
Waldron, L. R. 142 M. Lewisii (52). 
Walker, E. P. 118 M. glabratus var. 
Fremontii (25a). 

Walker, E. P., & Mrs. 778, 886, 982 M. 
guttatus (14). 

Walker, H. A. 383 M. guttatus (14), 347, 
440 var. arvcnsis (14e); 713 M. mos- 
chatus var. sessilifolius (46b); 808 M. 
floribundus (44). 

Walter, C. — M. gracilis (3); — M. 
repens (26). 

Ward, L. F. 90 M. guttatus (14). 
Watson, S. 309, 794, — M. floribundus 
(44); 700 M. montioides (65); 797 M. 
rubellus (69); 797 (from Utah) M. 
Suksdorfii (68); — M. Lewisii (52). 
Webber, H. J. — M. ringens (1); — M. 

glabratus var. Fremontii (25a). 
Weniger, W. — M. tricolor (98). 
Wheeler, H. N. 312, 372 M. Tilingi (13); 

313 M. guttatus var. Hallii (14c). 
White, M. 81 M. glabratus var. Fre- 
montii (25a). 

White, P. J. 6, 149 M. glabratus var. 

Fremontii (25a); 80 M. ringens (1). 
Whited, H. N. M. nanus (83); 1081 
M. .alatus (2). 

Wiegand, K. M. — M. ringens fl). 
Wiegand, M. C., & Upton, Geo. B. — 
M. verbenaceus (8). 

Wilcox, T. E. 119 M. verbenaceus (8). 
Wilkerson, E. 10 M. Lewisii (52). 
Wilkinson, M. 1 M. longiflorus (108). 
Williams, R. S. 343 M. floribundus var. 
membranaceus (44b); — M. mos- 
chatus (46); — M. Lewisii (52). 
Williams, T. A. — M. ringens (1); — 
M. guttatus (14); — M. glabratus 
var. Fremontii (25a). 

Willits, V. 201 M. guttatus (14) ; 364 M. 
Lewisii (52). 
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Wilson, £. H. ISOt M. nepalenais (35). 

Wilson, N. C. — M. Cusickii (76). 

Wislizenus, F. t65 M. ringens (1); 266 
M. alatus (2); 561 M. glabratus var. 
Freraontii (25a); 761 M. guttatus 
(14); 1291, in part, M. longiflorus 
(108); 1291 M. puniceus (113). 

Wolfe, J. 311 M. floribundus (44); 313 
M. guttatus fl4). 

Wood, C. B. — M. alsinoides var. 
minimus (48a). 

Wood, J. M. 1506, 9193 M. gracilis (3). 

Woods, C. N. — M. guttatus (14)* 4Sa 
M. nanus (83). 


Woods, F. F. — M. ringens (1). 

WooUs, — M. gracilis (3). 

Wooton, E. O. 28, in part, M. nasutua 
(17); — M. guttatus (14); — M. 
rubellus (69). 

Wright, C. t482, — M. glabratus (25); 

1483 M. rubellus (69). 

Zeller, S. M. — M. guttatus (14); — 
M. moschatus var. sessilifolius (46b). 
Zeller, S. M., A F. B. 946 M. guttatus 
(14), var. depauperatus (14b); 
12021 M. mo.schatus (16). 

Zunde), (i. L. 192 M. guttatus (14). 


Index to Species 

New subgenera, .sections, 8pccic.‘’, varieties, combinations, and new names are 
printed in bold face type; synonyms in italics, and previously published names 
in ordinary type. 


Cynorrhynchium . ... 124 

jDiplacus 326 

THplacxis ... 124 

arachnoideus . . . . 328 

aridus . . 336 

aurantius. . . . 338 

calycmm .... . , 331 

rardinalis . . . . 13S 

Clcviiandii ... 327 

gluiinosus 338 

glutinosus var. aurajitiarm. . 338 

glutinosus var. Godrarii . . 349 

glutinosus var. grandiflorus . 335 

gluiinosus var. latifolius . . 339 

glutmosus var. puniceus. . . . 342 

glutinosus var. splendidus 349 

gluiinosus var. stellaius 337 

glutinosus var. Verschaffeltii . . 349 

XOodroni 349 

grandiflorus .335 

latifolius . . 338 

leptanthus 334, 335 

linearis 334 

longiflorus 328, 335 

parviflorus 344 

puniceus 342 

rugosus 350 

spedosus 328 

Xsplcndidus 349 

sUUatus 337 


X Verschaffeltii 349 

§Erythranthe .137 

Erythranthe ... 124 

cardinalis . . .... 138 

§Kurriimulus 126 

Eumimulus. . . ... 137 

§Eunanus . 268 

E unanus .124 

nngustatus ... . 315 

angushfolius 298 

A ustinae 296 

hicolor . . 307 

Higelovii. ... 277 

Bolaruitri 273 

hrevipes 270 

Breweri 261 

rlivicola .... 297 

Congdorm 311 

CoulUri 313 

(Iwnckii . . .... 282 

Douglmii 319, 321 

Douglasii var. parviflorus 311 

Fremontii 283, 289 

Kelloggii 318 

Kelloggii var. parviflorus 311 

latifolius 310 

Layneae 291 

leptaleus 304 

mephiticus 300 

mohavensis 308 
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nanus 

.... 295 

Parryt 

. . 276 

picius 

.... 324 

pulchellus 

.... 316 

Ratianii 

. . 289 

subsecundus 

. . .285 

svbuniflorus 

321 

Tolmei 

294 

Torreyi 

289 

tricolor 

313 

§Mimulastrum 

308 

iMimulastrum 

323 

Mimulus 

124 

acaulis 

151 

acutangulus 

127 

acutidens 

. . ..202 

acutidens 

.186, 203 

alatus 

. . .. 131 

alatus f. albiflorus 

132 

alhus 

345 

Alccierolophus 

350 

alpinus 

154 

alsinoides 

232 

alsinoides var. minimus. . . 

233 

alsinoides ^ paniculaius, . . 

232 

ampliatus 

.... 214 

andicolus 

188 

androsaceus 

253 

angustatus 

315 

angustatus 

316 

angustifolius 

298 

angustifolius 

135 

arenarius 

215 

aridus 

336 

arvensis 

174 

assamicus 

206 

atropurpureus 

321 

aurantiacus 

338 

aurantiacus 

.... 146 

Austinae 

296 

Bakeri 

177 

barbatus 

260 

XBartonianus 

347 

bicolor 

247 

Bigelovii 

277 

Bigelovii var. cuspidatus. 

279 

Bigelovii var. ovatus 

282 

Bioletti 

249 

Bodinieri 

208 

Bolanderi 

273 


Bolanderi var. brachydontus . . . 275 


breviflonis 200 

brevipes 270 

brevipes 273 

Breweri 261 

Bridgesii 210 

Bridgesii var. integrifolia 211 

Bridgesii var. stolonifera 211 

cciespitosus 154 

cardinalis 138 

cardinalis 242 

cardinalis var. exsid 138 

cardinalis var. griseus 138 

cardinalis var. rigens 138 

Clarkii 315 

cUmmtinus 169 

Clevelandii 327 

clivicola 297 

coccineuR 302 

Colensoi 197 

Congdomi 311 

Congdonii 317 

cofaUinus 155 

cordatus 177 

Xcornation 347 

Coultcri var. angnstatiis 315 

crinitus 186 

Crista-galh 350 

cuprous 150 

Cusickii 281 

cuspidatvs 177 

Cynorrhynchiurn 124 

debilis 137 

decurtatus 288 

deflexus 260 

deltoideus 216 

densus 298 

dentatus 209 

dentatus var. gracilis 226 

dentilobus 185 

dcpressus 186 

depressus var. acaidis 151 

depressus var. nanus 187 

depressus var. Pissisi 346 

difhisus 254 

discolor 257 

Douglasii 318 

Douglasii 320 

Dudley! 235 

X duplex 347 
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Eftstwoodiae 242 

Eisenii 183 

XElphinstonea 347 

eqyinus 159 

era»us 177 

exiguus 256 

exUis 350 

filicaulis 251 

floribundus 216 

floribundus var. geniculatus 220 

floribundus var. membranaceus. 221 

floribundus ^ minor 216 

floribundus var. subulatua 222 

formosana 206 

XForsythiana 347 

Frenionlii 283 

genicidatus 220 

Geyeri 190 

glabratus 188 

glahratus var. ascendens 158 

glabratus var. Fremontii 190 

glabratus var. parviflorus 194 

glabratus var, Jamesii 191 

glandulosus 345 

glareosus 177 

glaucescens 175 

glutinosus 338 

glutinosus var. lyrachypus 328 

glutinosus var. linearis 334 

glutinosus var. puniceus 342 

gracilipes 252 

gracilis 134 

grandts 159 

grandiflorus 159 

gratioloides 266 

Grayi 203 

guttatus 157 

guUatus 148 

guttatus var. arvensis 174 

guttatus var. decorus 173 

guttatus var. depauperatus 170 

gvUatus var. grandis 158 

guttatus var. Hallii 172 

guttatus var. insignis 181 

guttatus var. puberulus 170 

HaUii 172 

XHarrisonia 347 

hirsutus 159,350 

Xhybridus 348 

implexus 151,155 


implicatus 151 

inamoenw 191 

inconspicuus 204 

inconspicuus var. aciUidens 202 

inconspicuus var. latidena 201 

inodorus 230 

Jamesii 190 

Jamesii var. Fremontii 190 

Jamesii var. texensis 188 

javanicus 350 

Jepsonii 306 

Johnstonii 280 

jungermannioicles 222 

Kelloggii 318 

Kingii 194 

laciniatus 183 

lanatus 345 

Langsdorfii 158, 177 

Langsdorfii var. alpinus 151 

Jjangsdorjii var. argutus 158 

Langsdorfii var. arvensis 174 

Langsditrfli var. calif omicum 159 

Langsdorfii var. grandis 159 

Langsdorfii var. guttatus 159 

Langsdorfii var. insignis 181 

Ixingsdorfii var. microphyllus . ... 171 

Ijangsdorfii var. minor 151 

Langsdorfii var. nasutus 177 

Langsdorfii var. platyphyllus 158 

Langsdorfii YQ,r. Tilingi 155 

latifoliiis 310 

latidcns 201 

Layncac 291 

Leibergii 231 

leptaleus 304 

leptanthus 335 

Lewisii 236 

Lewisii var. alba 237 

Lewisii var. cxscrtus 237 

Lewisii var. tetonensis 237 

Lewisii f. tetonensis 237 

linearis 136 

linearis 334 

linearis var. lutea 137 

longiflorus 328 

longiflorus var. calycinus 331 

longiflorus var. linearis 334 

longiflorus var. nitiltts 333 

longiflorus X puniceus 332 

longipes 211 
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hmgvlvM 171 

lucens 155 

higens 142 

luteufl 146 

luteuB 158, 177 

luteufl var. alpinus 149 

lutevs var. alpinus 151, 154 

liUeus var. aurantiacus 146 

Xluteus var. calycanthcmus 348 

luteus yB.T, cuprea 150 

luteiLS var. depauperatus 170, 177 

luteus var. gracilis 158 

luteus subvar. macrophyllus . . . 146 

luteus var. micrarUhus 194 

luteus var. nummularis 149 

Xluteus var. pardinus 348 

luteus var. rivularis 148 

luteus var. variegatus 148 

Xluteus var. Wilsoni 348 

luteus var. Youngana 148 

lyratus 158 

X M aclai nianus 348 

Xmaculatus . 348 

Xmaculosus 348 

madagascariensLs .... 136 

fnadrensis 191 

marrnoratus 174 

membranaceus 221 

mephiticus 300 

micranthus 182 

microphyllus 170 

minor 151 

minthodes 131 

minuscuLus 177 

modestus 317 

mohavensis 308 

moniliformis 226 

montioides 258 

montioides 264 

moschatus 223 

moschatus 226 

moschatus var. longiflorus 226 

moschatus var. paUidiflorus 226 

moschatus var. sessilifolius 229 

nanus 294 

nanus 187 

nanus var, bicolor 307 

nanus a pluriflorus 294 

nanus ^ subuniflorus 321 

nasutus 177 


nasutus var. insignia 181 

nasutus var. micranthus 182 

Nelsonii 144 

nepalensis 206 

nepalensis var. japonica 207 

nepalensis f. japonica 207 

nepalensis var. procerus 207 

Neubertii 346 

nevadensis 243 

nudatus 176 

nummularis 149 

oceUatus 148 

orbicularis 198 

orizabae 346 

pachystylus 234 

pallens 185 

/mllidus 127 

Palmeri 250 

Palmeri var. androsaceus 253 

paniciUatus 159 

Parishii 235 

Parishii 177 

Parryi 276 

parviflorus 344 

parvtflomut 194 

parmflorus ^ Bridgcsii 210 

pnrvvlvs 185 

l)eduncularis 213, 216 

perfoliatus 350 

pictus 324 

Pilingi, 151 

pilosellus 243 

pilosiusctUus 187 

pilosus 350 

Pissisi 346 

Prattenii 247 

prionophyllus 159 

primuloides 242 

primuloides var. linearifolius . . . 246 

primuloides var. piloseUus 243 

propinquus 194 

prostratus 199 

pteropus 346 

puberulus 170, 177 

pubescens 216 

pulchellus 316 

Pulsiferae 211 

punctatus 346 

puncticdlyx . .’ 171 

puniceus 342 
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purpureus 255 

purpureus var. pauzillus 255 

pusillus 199 

pusill^is 135 

pygmaeus 312 

qiiinquevulnenis 346 

radicans 350 

Hattani 288 

reniformis 191 

repcns . 197 

nngens 127 

nngem var. congesia 127 

ringens var. minthodes 131 

ringens f, Peckii 127 

rivularis ... . 158 

Roezli 151 

roseus 237 

roseus var. glabrior 237 

XrosbtLS var. Maclaimanus . 348 

rubellua 266 

rtiheUus 259,261 

rubelliLS var. latijlortis 259 

Xrubiginosua 348 

rupestris 142 

Xaanguineus 348 

saxorum 350 

Scoulen 154, 158 

Scouleri var. carspitosus 154 

scroiiivds 216 

se.s.ailifoliiis 208 

XSeyinouriana 349 

XSmithii 349 

Snnthii . . 149 

spissus 277 

stamineus 302 

stellatus 337 

atriatua 135 

strictus 134 

avbreniformis 177 

subsecundufl 285 


subsecundus var. constrictus . . . 287 

subsecundus var. viscidua 286 

svhuniflorus 321 

Suksdorfii 264 

sylvaticus 187 

tencUm 171, 206 

tener 188 

thermalis 171 

Xtigridiindoa 349 

Tilingi 151 

Tilingi var. caespitosus 154 

Tilingi var. corallinus 155 

Torreyi . . 289 

Traskiao . ... 32^1 

Treleasei 325 

tricolor 313 

tricolor var. angnMatiis 315 

Uvedaliae 136 

varicgatua 148 

verbonaeeija . . 142 

veronicifohus 155 

violncnu^ .... . 350 

viscid 286 

viacoi^iiii 3il8 

washingtoncriHia . . 213 

Whipplei 184 

Wliitnoyi 307 

XYoungii 349 

Monavia 124 

§ Oenoe . 30t) 

S Paradanthus . . 195 

§ Pseudoenoe .... 323 

SchizoplacuB 268 

§Siiniolu.s 145 

iSimioliLs 195 

Synplacus 126 

i Tropanthus 324 

Uvednlia 124 

linearis 136 
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Explanation op Plate 
PLATE 3 

Fig. 1. Mimvlua Trdeasei Grant. 

Mexico. 

From the t3rpe specimen, Trelease No. 68, in the Herbarium of the Missouri 
Botanical Garden. 

Fig. 2. Mimviua nepalenns Benth. var. proeerua Grant. 

India. 

From the type specimen, Gammie, in the Herbarium of the Missouri Botanical 
Garden. 
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Explanation of Plate 

PLATE 4 

Fig. 1. Mimvlus gvUtatus DC. var. decants Grant. 

California. 

From the type specimen, Lyon No. 59, in the Herbarium of the Missouri Bo- 
tanical Garden. 

Fig. 2. Mimvlus Dudleyi Grant. 

California. 

From the type specimen, Dudley, in the Herbarium at Stanford University. 
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Explanation of Plate 
PLATE 6 

Fig, 1. MimvluB difusus Grant. 

Oregon. 

From the type specimen, Jepson & Hall No. 1969, in the Herbarium of the 
Missouri Botanical Garden. 

Fig. 2. Mimvlus purjmrevs Grant. 

California. 

From the type specimen, Parish & Parish No. 1862, in the Herbarium at Stan- 
ford University. 
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Explanation of Plate 
PLATE 7 

MitmUua Bpisms Grant. 

Nevada. 

From the type specimen, Goldman No. 2548, in the United States National 
Herbarium. 
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Explanation op Plate 
PLATE 8 

Fig. 1. Mimvlut arenarius Grant; habit sketch of one of the plants in the type 
collection, X 1. 

Fig. 2. Mimulus Lewisii Pursh; habit, X 1. 

Fig. 3. Mimulus primuloides Benth.; habit, X 1. 

Fig. 4. Mimulus guttaius DC.; habit, X 1. 


del. Dr. L. M. Newlon 
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Explanation of Plate 
PLATE 9 

Fig. 1. MimiduB Brevoeri (Greene) Coville; habit, X 1. 

Fig. 2. MimvluB TUingi Regel var. coraUinua (Greene) Grant; habit, X 1. 
Fig. 3. Mimvlus moschcUtu Dougl. var. hngijlarua Gray; habit, X 1. 

Fig. 4. Mimvlus Layneae (Greene) Jepson; habit, X 1. 

del. Dr. L. M. Newlon 
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Explanation op Plate 
PLATE 10 

Fig. 1. Af. naatUus Greene, mature capsule, X 1. 

Fig. 2. Af. hmgifiorua (Nutt.) Grant, flower, X 1. 

Fig. 3. Af, KeUoggii Curran, opened flower, X 2. 

Fig. 4. Af. bicohr Benth., mature calyx, showing the corky ribs, X 1. 

Fig. 5. Af. anrantiactia Curt., cross-section of ovary, X 6. 

Fig. 6. Af. KeUoggii Curran, mature capsule, X 2. 

Fig. 7. Af. gtUtcUua DC. var. arvenaia (Greene) Grant, mature cal3rx, X 1. 

Fig. 8. Af. giUtcUm DC. var. arvenaia (Greene) Grant, mature ovary, X 4. 

Fig. 9. Af . guUatia DC. var. arvenaia (Greene) Grant, cross-section of ovary, 

X 6. 

Fig. 10. Af. Pulaiferae Gray, habit sketch showing the mature calyces and 
pedicels, X 1. 

Fig. 11. Af. Tmniceua (Nutt.) Steud., flower, X 1. 

Fig. 12. Af. tricolor Lindl., mature capsule, X 2. 

Fig. 13. Af. mohavenaia Lemmon, opened flower, X 2. 

Fig. 14. Af. avraniiacua Curt., flower, X 1. 

Fig. 15. Af. tricolor Lindl., cross-section of ovary, X 6, 

Fig. 16. Af. Torreyi Gray, cross-section of ovary, X 24. 

Fig. 17. Af. avbaecundua Gray, mature calyx, X 1. 

del. Miss Joyce Saunders 
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LEUCOGASTER 

Leucogasler Hesse, Jahrb. f. wiss. Bot. 13: 189-194. 1882; 

Bot. Centralbl. 40: 1-4, 33-36. 1889; Hypog. Deutschl. 1: 
68-71. 1891;Saccarclo,Syll. Fung.9:281. 1891,14:249. 1899, 
17: 240. 1905; Fischer in Engler Prantl, Nat. Pflanzenfam. 
I. 1** : 31 1 . 1899 ; Hollos, Magyarorszdg F oldalatti Gombai, 97- 
99. 1911 . — Leucophleps Harkness, Cal. Acad. Sci. Proc. Bot. III. 

1:257-259. 1899 (in part). 

'I'he type species of the genus is Leucogaskr liosporus Hesse. 

Fructifications globose to irregular, hypogaeous to emergent, 
fleshy or waxy; fibrils sometimes present, leading to rhizomorphs; 
columella, stipe, and sterile base absent; peridium usually thin 
and fragile, sometimes rupturing at maturity ; cavities frequently 
polyhedral, usually filled with spores embedded in a gelatinous 
mass; septa homogeneous, with or without a distinct trama, often 
gelatinizing at maturity; basidia from subglobose to ovoid and 
subcylindric, mostly 4-spored, sometimes 3- or 5-spored; spores 
hyaline or slightly colored, with various surface markings em- 
bedded in a gelatinous spherical mass. 
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Leucogaster was placed by its author next to Melanogaster Corda, 
because the basidia are in less definitely organized layers than in 
the other genera of the Hymenogastraceae, while Fischer, consid- 
ering its inseparable peridium and spore characters, placed it 
between Hydnangium Wallroth and Rhizopogon Fries. In several 
species the basidia are long-pedicellate, a fact which, in the absence 
of cystidia or paraphyses, often give them the appearance of 
being scattered throughout the cavity, especially where the razor 
tangles the long, thread-like pedicels. The basidiimi is usually 
little more than the slightly enlarged end of a hypha and fre- 
quently much smaller than one of the spores produced by it. 
In the development of the sporophore cavities seem to be formed 
in the outer sterile layer of the gleba when the hyphae cease to 
elongate and produce basidia at the ends of the hyphae, while 
the surrounding hyphae elongate rapidly, separating the basidia. 
A gel, which is either secreted or formed by the disintegration of 
many of the hyphae in the cavity, fills the cavity and oozes out 
as a milky liquid when the fructification is cut open. The peri- 
dium is thin and usually homogeneous with the gleba. It is vari- 
able in thickness, owing to the manner in which the new cavities 
are formed. 

Fischer* has recently described development in Leucogaster 
fioccosus Hesse. He finds the cavities not lined with a hymenium 
in the youngest stage studied (3.5 x 2.5 mm.) but filled with 
loose tissue of thin-walled hjrphae which show marked but wholly 
irregular swelling and form a loose pseudoparenchyma. The 
trama consists of parallel, thin-walled, interwoven hyphae. In 
a later stage (11 X 4-5 mm. in diameter) the cavity has nearly 
disappeared in a formless gel and the basidia push out into it 
from the septa. 

Fischer evidently studied L. floccosus Hesse, although he was 
not sure that it might not have been L. fragram Mattirolo. A 
study of the t3T)e of the latter shows it to be quite distinct from L. 
floccosus, although it falls into synonymy elsewhere (see p. 403). 
In the Farlow Herbarium there is a collection of L. floccosus from 
Hesse, dated 1900, which agrees with the description very well. 

‘ Fischer, E. Mykologische Beitr&ge, 25. Jugendstadien des Fruchtkdrpers von 
Leucogaster. Naturf. Ges. Bern, Mitt. 1921:301-307. (20-26). 1922. 
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It contains 3 large and 2 small fructifications, one of the latter 
2x3 mm. in diameter, the other 4x5 mm. They have been 
preserved in alcohol since 1900 and probably are somewhat 
shrunken. When collected they were probably about the age of 
those examined by Fischer. In the smaller specimen the cavities 
are filled with cells, somewhat irregular on account of mutual 
pressure, which expand to a spherical form when treated with a 
dilute solution of potassium hydroxide. ,V further study shows 
them to be spores (?) borne acrogenously on short branches of 
curved or zig-zag hyphae, or sometimes terminally on large hyphae 
springing from the trama (sec pi. 11, fig. 10). When closely 
packed together they appear in rows, reminding one of the ap- 
pearance of aecidiospores of the Urcdinaks. As the only material 
available was no longer viable, whether these organs are true 
spores must remain in doubt for the present. 

Secondary spore forms have not been reported very frequently 
in Gasteromycetes. Fischer* has reported cells which he called 
gemmae in Sphaerobolus, and Eidam* and Brefeld’ found that 
oidia are produced in poorly nourished cultures of the Nidulari- 
aceae. In the Hymenomycetes most of the literature has been care- 
fully reviewed by Lyman, ^ Zeller® and Snell, 'who show that other 
spore forms are much more common in these fungi. We' have 
already noted conidia-likc cells produced at the surface of Arc- 
atiyeliella caudata Z & D., although we did not attempt to germi- 
nate them. The spores of the present fungus resemble the basidio- 

* I'ischcr, E. Zur Entwickelungsgeschichte der Gasteromyceten. Hot. Zeit. 42 : 
433-443, 449-402, 465-475, 485, 494. pi 7, 1884. 

* Eidam, E. Die Keimung der Sporen und die Entatehung der FruchtkOrper bei 
den Nidularieen. Beitr. z. Biol. d. Pflanzen 2: 221-249. pi 10. 1876. 

* Brefeld, O. Botanische Untersuchungen uber Schimmelpilzc 3: 1-226. pi 1-11. 
1877. 

* Lyman, G. R. Culture studies on polymorphism of Hymenomycetes. Boston 
ISoc. Nat. Hist., Proc. 33: 125-209. pi 18-26. 1907. 

* Zeller, ft. M. Studies in the physiology of the fungi. II. Lenzites saepiaria 
Fries, with special reference to enzyme activity. Ann. Mo. Hot. Gard. 3; 439-512. 
(See pp. 443-444). pi 8-9. 1916. 

•Snell. W. H. fttudica of certain fungi of economic importance in the decay of 
building timbers with special reference to the factors which favor their develop- 
ment and dLspeminnlion. IT. S. Dept. Agr. Bull. 1053: 1-47. pi 1-8. 1922. 

’’ Zeller, S. M., and Dodge, C. W. Arcangeliella, Gymnomyces, and Macowanites 
in North America. Ann. Mo. Bot. Gard. 6: 49-^9. 1919. 
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spores so closely on account of the thick gelatinous sheath that 
they may be mistaken for the latter. In Leucophlebs Candida 
Harkncss, one finds that the spore frequently has slipped out of 
its sheath, reminding one of the germination of the chlamydo- 
spores of Fistulina, reported by de Seynes.* 

In 1899 Harkness described a new genus, Leucophlebs, based on 
5 species, 3 of which are undoubtedly Leucogaster sp. The types 
of the 2 remaining species are in such a collapsed condition that 
it is difficult to interpret the structure, but apparently they are 
the imperfect condition of Leucogaster. For the present we would 
leave this genus among the Fungi Imperfecti, analogous to 
Ceriomyces Corda* {Ptychogaster Corda), a chlamydosporic stage 
of Polyporus Micheli ex Fries, in so far as the species have been 
connected with any perfect stage. 

The relationships of Leucogaster and Scleroderma in connection 
with the forms originally described as P/iiycfosporo offer an oppor- 
tunity for further investigation by those having access to young 
material. There seems to be a series of forms from such species 
as Leucogaster luteomaculatus and L. fioccosus with their duplex 
peridia, through such forms as L. citrinus to L. badius, thence to 
Scleroderma (Phlyctospora) fuscum and S. {Euscleroderma ’ f) 
dictyosporum and S. (Euscleroderma) aurantium, in which there is 
a gradual thickening of the peridium, a thickening of the gelatin- 
ous envelope of the spore with a simultaneous increase in the 
depth of the warts and reticulations, which finds its most complete 
expression in the subgenus Phlyctospora of Scleroderma, and a 
sudden disappearance of the gelatinous sheath in the subgenus 
Euscleroderma. Observations on the development of Scleroderma 
hypogaeum Zeller by one of us show that the spores of this species 
are at first surrounded by a thick gelatinous sheath which, upon 
maturity and drying, disappears. Further, it will be noted that 
in the above series of forms, all stages are represented, connecting 
forms with a well-defined and definitely organized hymenium 
with those in which the basidia are scattered throughout the 

• de Seynes, J. Recherches pour servir k I’histoire naturelle des v6g6taux in- 
f^rieurs. I. Des Fistulines. v+71 pp. 7 pi. Paris, 1874. 

* Not Battara. Ceriomyces Battara has been used as a segregate of Botetus Fries 
(see North American Flora 9: 136. 1910). 
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tissue. The series also illustrates a progression from forms which 
gelatinize throughout to those which finally become dry and 
dusty at maturity. Until a morphological study can be made, it 
seems wise to consider all forms with light-colored and hyaline 
spores enclosed in a definite, globose, gelatinous sheath as species 
of Leucogaster, reserving the dark-colored spore groups for the 
subgenus Phlyctospora of Sclerodemm. 

As in our previous work, we have used as a standard for color 
descrijitions Ridgway, ‘Color Standards and C'olor Nomen- 
clature,’ Washington, Ij. ('., 1912. In citing specimens we have 
given the data accompanying the specimens. Wherever possible 
the location of the specimens has also been given. 

In conclusion we gratefully acknowledge our indebtedness to all 
who have aided us in this work. We are indebted to the Missouri 
Botanical Garden for the use of the library and herbarimn; to 
Dr. L. R. Abrams for access to the Dudley Herbarium at I.eland 
Stanford Jr. University, and to Prof. J. McMurphy for assistance 
in the study of Harkness’ specimens there; to Dr. E. A. Burt for 
access to his private herbarium and for helpful suggestions; to 
the late W. G. Farlow for access to the collections from Hesse in 
the Cryptogamic Herbarium of Harvard University, and, since 
Dr. Farlow’s death, to Dr. R. Thaxter for heli)ful suggestions and 
for access to his own collections as well as those of the Farlow 
Herbarium; to Dr. H. D. House for the privilege of studying the 
type of Hymenogaater anomulus Peck from the New York State 
Museum; to Mr. C. G. Lloyd for access to specimens in the Lloyd 
Museum; to Mr. H. E. Parks for assistance in collecting fresh 
material; and to Dr. W. A. Setchell and to Dr. N. L. Gardner for 
access to the University of California Herbarium. 

Key to the Species of Leucogaster and Leucophleijs 

1. Peridium duplex, thin, 60-80 p thick, white spotted with yellow, becoming 

rwldish on drying, basidia linear-^>blong 

... Lcucoyaaler liUeovtaculdtus (p. 394) 

1. Peridium simplex, although sometimes with flocculent patches, then much 


thicker 2 

2. Spores over 16 ^ in diameter L. nudus (p. 404) 

2. Spores under 16 ^ in diameter 3 

3. Peridium of large hyphae (more than 4 /w in diameter) 4 

3. Peridium of slender hyphae. C 
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4. Septa of long hyphae, peridium very thick L. liosparus (p. 402) 

4. Septa of pseudoparenchyma, peridium 140-220 m thick 5 

5. Spores reticulate L. Tozziana (p. 403) 

5. Spores aculeate L. Bucholtzii (p. 404) 

6. Peridium thin (under 180 /i thick) 7 

6. Peridium thick (over 200 /i thick) 12 

7. Septa thick, 100-150 /x thick, gleba becoming bay or darker. L. floccosus (p. 402) 

7. Septa medium, 75-100 /x thick, gleba white 8 

7. Septa thin, 20-50 /x thick 9 

8. Cavities empty, subhyraenial layer compact L. odcyratus (p. 396) 


8. Cavities filled, subhymenial layer loosely woven.. L. foveolatus (p. 397) 
9. Peridium 15-20 /x thick, surface studded with shallow depressions, white 

LeucopMehs Candida (p. 407) 


9. Peridium 120-180 /x thick 10 

9. Peridium 15-60 /x thick, pscudoparenchymatous, red 

.... Leucogaster ruhescens (p. 395) 

10. Peridium containing pigmented bodies, citron-yellow. .L. citrinus (p. 398) 

10. Peridium uniform 11 

11. Septa of 3 indefinite layers, basidia long-pedicelled, paraphyses none, 
giving the hymenium an arachnoid appearance, stcrigmata short 

L. araneosm (p. 399) 

11. Septa thinner, homogeneous, spores 13 ax in diameter, “stcrigmata “long 

Leucophlehs magnata (p. 406) 

12. Septa thin, 60-120 /x thick, basidia clavate, 22X8 /x, spores 11-13/4 in 

diameter, sterigmata short Leucogaster anomalus (p. 399) 

12. Septa thick, 150-200 /x thick, basidia pyriform 13 

13. Basidia 20-24X12 /x, spores 12-16 /x in diameter, sterigmata short 

L. hadius (p. 400) 

13. Basidia 7-8X5-6/X| pedicellate, spores 8-10 /x in diameter, sterigmata long 

. . . . .L. fultrimaculosus (p. 401) 


1. Leucogaster luteomaculatus Zeller & Dodge, sp. nov. 

Fructificationes globosae, 2.5 X 1 cm, metientes, siccatae 1.5 X 0.8 cm., recentes 
calceae, cum rnaculis sordide luteis (Thaxteri memoranda), siccatie “ox-blood red” 
vcl “garnet-brown” (Ridgway), superficie inacquali, nitenti; funiculi anastomosantes, 
hinc indeque liberi, nigri, nitentes; peridium 60-80 /x crassitudine, duplex, strato 
extero facile ab intero separante pannis relic tia, 20-30 /x crassitudine, hyphis crassis, 
septatis, olivaceis-brunneis sub Icnte, contexto, strato intero 40-50 /x crassitudine, 
hyphis tenuibus, badiis, granulatis, dense contexto; gleba lactea receas (Thaxtero 
teste), siccata “cinnamon” vcl “clay-color” (Ridgway); locelli globosi vel angulosi, 
impleti; septa tenua, 50-60 m crassitudine, hyalina, hyphis parallelis, crassis, tenuibus 
cum parietibus, hyalinis contexts, scissilia; basidia hyalina, 7 X 12 /x, anguste ob- 
longa, bispora; sterigmata 2-4/4 longitiidine; sporae dilute olivaceae sub lente, 
globosae, minute verrucosae in vaginis gelatinosis inclusae, 7-9 /x. 

Habitat sub foliis in fagetis, Carolina boreali. Aestate. 

Type: in Thaxter Herb. 

Fructifications globose, 2.5 X 1 cm., drying 1.5 X 0.8 cm., 
chalk-white with yellow flecks (Thaxter’s field notes), becoming 
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ox-blood red to garnet-brown on drying, surface uneven, shining; 
fibrils anastomosing, free in places, black, shining; peridium 60- 
80 [i thick, duplex, outer layer readily separating from the inner, 
leaving patches 20-30 ii. thick, of large, septate, olive-brown 
hyphae; inner layer 40-50 thick, of slender, reddish brown, 
granular, closely woven hsrphae; gleba milk-white when fresh, 
drying cinnamon or clay-color; cavities globose to polyhedral, 
filled; septa thin, 50-60 n, hyaline, of large, parallel, thin- walled, 
hyaline hyphae, scissile; basidia hyaline, 7 x 12 (a, narrowly 
oblong, 2-spored; sterigmata 2-4 (x long; spores light olivaceous 
under the microscope, globose, minutely verrucose with a gelatin- 
ous sheath, 7-9 a in diameter. 

Under leaf mould in beech forests. Europe and North America. 
Summer. 

The duplex character of the peridium, the color both when 
fresh and upon drying, as well as the very thin peridium, should 
serve to distinguish this species from other members of the genus. 

Specimens examined : 

Exsiccati: D. Saccardo, Mycoth. Ital., 1424. 

Switzerland: E. Bulignol (in Lloyd Mus. 025). 

Italy: Firenze, Vallombrosa, A. Fiori in D. Saccardo, Mycoth. 
Ital., 1424 (in Farlow Herb, at Harvard Univ.). 

North C'arolina: Cranberry, R. Thaxter, 3, type (in Thaxter 
Herb, and in Farlow Herb, at Harvard Univ.). 

California: Santa Clara County, II. E. Parks, 90S (immature) 
and 915 (in Univ. Cal. Herb., and in Dodge Herb. 2104). 

2. Leucogaster rubescens Zeller & Dodge, sp. nov. 

FructilicationeH subglobosae vcl irrcgulares, primiim albidac vcl camcao, dcinde 
“brick-red” vel “Hessian brown” (Ridgway), superficic levi vcl inacquali, viscida; 
funiculi concolores saturatioresvo, innati-appressi; peridium 15-35 m crassitudine (ali- 
quando 40“()0/n) pseudoparenchymatc gclatinoso, fragile, “orange rufous” (Kidg- 
way) siccatum; gleba siccata cremca vel “ivory-yellow” (Ridgway) secata; locelli 
circa 0.5 n*iii , globosi vel angulosi; septa hyalina, 35-55 n crassitudine, hyphis 
tenuibus scissilescentibus; basidia hyalina, pyriformia, 15-25 X 8-14 m, pedicello 
50-125 M longitudinc, tetraspora, sterigmatibus 2-4 /a longitudinc; sporiie sphaericac 
oblongaeve, echino-reticulatae, subhyalinae, 11-15 /x (cum vagina gelatinosa, 6-10 
sine vagina). 

Sub foliia in aceretis. Oregon. Veri. 

Type: in Zeller Herb., Dodge Herb., and Oregon Agr. Coll. 
Herb. 
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Fructifications subglobose to irregular, at first whitish to flesh- 
pink, becoming brick-red to Hessian brown, surface smooth, 
uneven, viscid when moist; fibrils concolorous or darker, innate- 
appressed; peridium usually 15- 35 thick (sometimes 40-60 (i), 
composed of gelatinized pseudoparenchyma, drying brittle and 
orange rufous, lined with the fine, hyaline hyphae of the outer 
layer of the gleba (showing white in cross-section) ; gleba drying 
cream-color or ivory-yellow when cut after drying; cavities aver- 
aging about 2 to the mm., globose to polyhedral, lined with a 
clear gelatinous mucus, embedding thelong-pedicelled basidia and 
spores; septa hyaline, 35-55 (a thick, of thin-walled hyphae, be- 
coming scissile; basidia not in a definite hymenium, hyaline, pyri- 
form, 15-25 X 8-14 [ 1 , on pedicels 50-125 long, 4-spored; sterig- 
mata 2-4 ;ji long; spores spherical to oblong, echino-reticulate, 
almost hyaline, 11-15 ;i, (including gelatinous sheath), spore alone 

6-10 (A. 

In leaf mould under maples. Oregon. May. 

The thin pseudoparenchymatous peridium, which is vivid red, 
and the echino-reticulate spores separate this species from others 
of the genus. 

Specimens examined : 

Oregon; Corvallis, L. M. Boozer, type (in Oregon Agr. Coll. 
Herb. 3706, in Zeller Herb. 2322, and in Dodge Herb. 2072). 

3. Leucogaster odoratus (Harkness) Zeller & Dodge, comb. nov. 

Leucophleps odorata Harkness, Cal. Acad. Sci. Proc. Bot. III. 
1 : 258. 1899; Saccardo & Sydow in Sacc. Syll. Fung. 16 : 252. 
1902. 

Illustrations: Harkness, Cal. Acad. Sci. Proc. Bot. HI. 1 : pi. 
43 . f. 9; Rev. Myc. 22 : pi. 204- f. 12. 

Type: in Dudley Herb, at Leland Stanford Jr. Univ. 

Fructifications oblong or irregularly lobed, large, 3-4 cm. in 
diameter, light orange, fading in alcohol; fibrils and columella 
wanting; peridium thin, about 100 (a thick, of compactly woven, 
gelatinized hyphae, homogeneous w’ith the septa; gleba white, 
cavities round, empty; septa about 75 ;a thick, of 3 layers, the 
middle layer of parallel, gelatinized hyphae, subhymenial layers 
of closely interwoven hyphae, h 3 unemum of long-pedicelled 
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basidia, 20 X 5 n,; no paraphyses; sterigmata short; spores hy- 
aline, reticulate in gelatinous sheath, globose to slightly ellipsoidal, 
8-11 (1 in diameter. 

California. June to July. 

The freshly cut gleba exudes a milky juice, probably a dense 
suspension of spores, as no definite latex organs were seen. This, 
with the large, spherical empty cavitie.s and its color, makes it 
quite easy to recognize in the field. 

Specimens examined: 

California; Shasta County, Castle Crag, H. ir. Harkness, 251, 
type (in Dudley Herb, at Iceland Stanford Jr. llniv.) ; Santa Clara 
County, Saratoga, Boys’ Outing Farm, H. E. Parks & C. W. Dodge 
(in Dodge Herb. 1529). 

4. Leucogaster foveolatus (Harkness) Zeller & Dodge, comb, 
nov. 

Lcucophleps foveolata Harkness, C!al. Acad. Sci. Proc. Bot. III. 
1 : 258. 1899; Saccardo & Sydow in Sacc. Syll. Fung. 16 : 252. 
1902. 

Type: in Dudley Herb, at Lcland Stanford Jr. Univ. 

Fructifications subglobose, 1 cm. in diameter, white or faintly 
citron color; fibrils few, small, white; columella wanting; peridium 
thin, 75 100 thick, of very slender, compactly woven hjqjhae, 
homogeneous with the septa which show through as reticulations 
or juts on the surface; gleba white, cavities rounded, filled with 
hyphae; septa 75-100 ia thick, of 3 layers, the middle layer of 
compactly woven, gelatinized hjq^hae, .subhymeuial layer of 
larger, more loosely woven hyphae; basidia <;lavate, 12 X 7 (x, 
disappearing, leaving spores sticking to walls of the cavity 
hyphae; sterigmata long; spores hyaline, guttulate, reticulate in a 
gelatinous sheath, sometimes slipping out at maturity, globose to 
slightly ellipsoidal, 7-12 (x. 

Moist earth. British Columbia to California. July to Sep- 
tember. 

Leucophlebs gibbosum Harkness, herb, nom., is a lighter form, 
irregular in shape but structurally similar (Harkness 124, without 
locality data in Dudley Herb, at Leland Stanford Jr. Univ.). 

Specimens examined : 
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British Columbia: south of Beavermouth along Quartz Creek 
Trail, C. W. Dodge, 1545 (in Dodge Herb.). 

California: Marin County, Mill Valley, H. W. Harkness, 209, 
type (in Dudley Herb, at Leland Stanford Jr. Univ.). 

5. Leucogaster citrinus (Harkness) Zeller & Dodge, comb, nov 

Leucophleps citrina Harkness, Cal. Acad. Sci. Proc. Bot. Ill 
1 : 259. 1899; Saccardo & Sydow in Sacc. Syll. Fung. 16 : 252- 
1902. 

Illustrations: Harkness, Cal. Acad. Sci. Proc. Bot. III. 1 : pi. 43, 
/. 8; Rev. Myc. 22: pi. 204, f. 10-11. 

Type: in Dudley Herb, at Leland Stanford Jr. Univ. 

Fructifications solitary, subglobose, 2 cm. in diameter, “citron 
color, imparting a reddish color to alcohol when immersed” 
(Harkness), becoming dirty vinaceous buff when dry; peridium 
140-170 pi. thick, composed of uniform, small, closely woven 
hyphae, appearing light chalcedony-yellow, homogeneous except 
for included sand and globose to irregular pigmented bodies, 
12-20 (A in diameter, appearing granular, tawny to buckthorn- 
brown; gleba ivory-yellow when dry; cavities large, globose, 
empty; septa 20-30 pi thick between hymenial layers, composed 
of very slender, closely woven, hyaline hyphae; basidia narrowly 
clavate, 16-25 X 2-4 pi, hyaline, filled with oil globules, 2-4- 
spored; sterigmata 5-7 p. long, slender; spores brown in mass, 
sybhyaline under the microscope, pitted or minutely verrucose, 
7-11 pi in diameter, surrounded by a gelatinous sheath approxi- 
mately 1-2 pi thick. 

Under manzanita and laurel. California. April. 

Cremogasler levisporus Mattirolo agrees with this species in all 
respects except that it is slightly younger material and the spore 
is scarcely pitted yet. 

Specimens examined: 

California: Marin County, Mt. Tamalpais, H. W. Harkness, 
168, type (in Dudley Herb, at Leland Stanford Jr. Univ. and in 
Farlow Herb, at Harvard Univ.) ; Santa Clara County, Saratoga, 
Boys’ Outing Farm, Dale Parks (in Univ. Cal. Herb., under H. E. 
Parks, 816); Call of the Wild, H. E. Parks, S7b (in Univ. Cal. 
Herb.); San Antonio Mts., 1. M. Johnston, type of Cremogasler 
levisporus Mattirolo (in Lloyd Mus.). 
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6. Leucogaster araneosus Zeller & Dodge, sp. nov. 

Fructificationes globosae, 0.6 cm. in diametro metientes, servatae “snuff-brown’* 
vel “bister” (Ridgway); funiculi magni sed non prominent es, pauci, soini-innati, 
Bubraniosi; peridium 130-180 /i crassitudine, simplex, hyphis dilute brunnc'is tenuis- 
simis dense contextum; gleba alba, fulvis cum maculis; locelli subglobosi, impleti; 
septa tenua, 40-50 m crassitudine inter hymcnia, compacta, stratis trihus com- 
posita, strato medio dilute brunneo, stratis caetcris hyalinis; stratum hymcniale quasi 
araneosum ('nmlo nomen); paraphysea nulli; basidia hyalina, granulato-guttulata, 
8-10 X 6-8/1, pinfonnia, in pedicellis ad 300 /u longitudinc imposita, tctraspora; 
sporae hyalinae, globosae, alveolato-reticulatae, angulis alveolanim proininentibus 
velut spinis obtusis, in vaginls gelatinosis inclusac, 8-11 /i in diametro. 

Habitat in Carolina boreali. Aestate. 

Type; in Thaxtcr Herb. 

Fructifications globose, 0.6 cm. in diameter in preserved ma- 
terial, snuff-brown to bister; fibrils large but not prominent, few, 
half-inuncrsetl, somewhat branched; peridium 130-180 thick, 
simplex, of closely woven, very slender, light brown hyphae; 
gleba white with tawny spots; cavities subglobose, filled; septa 
thin, 40-50 (a thick between hymenia, compact, of 3 layers, the 
middle layer being light brown, the other 2 layers hyaline; 
hymenial layer arachnoid; paraphyses none; basidia hyaline, 
granulate-guttulate, 8-10 X 6-8 a, pyriform, on pedicels up to 
300 a long, 4-.siK)red; spores hyaline, globose, alveolate-reticulate, 
angles of alveoli projecting as blunt spines, in a gelatinous sheath, 
8-1 1 iA in diameter. 

North Carolina. Summer. 

Si)ccimens examined : 

North Carolina: Cranberry, It. Thaxter, 96 (in Thaxter Herb, 
and Farlow Herb, at Harvard Univ.). 

7. Leucogaster anomalus (Peck) Zeller & Dodge, comb. nov. 

Hymenogaster anomalus Peck, N. Y. State Mus. Bull. 116; 31- 

32. 1907 (also cited as N. Y. State Ed. Dept. Bull. 404: 31-32. 
1907, and as Kept. State Botanist [N. Y.] 1906: 31-32. 1907); 

Saccardo & Trotter in Sacc. Syll. Fung. 21 ; 496. 1912. 

Type: in Coll. N. Y. State and in U. S. Nat. Herb. 

Fructifications globose to irregular, 1-2.5 cm. in diameter, 
cinnamon-buff, clay-color, and tawny olive to Mikado brown 
above, Hay’s russet and liver-brown below, “glabrous, slightly 
lacunose, often with a root-like strand of mycelium at the base, 
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. . . sterile base obsolete or nearly so, odor slight, not disagree- 
able,” (Peck) ; peridium 240-520 fi thick, grenadine to English red 
near the surface to hyaline within, composed of very slender inter- 
woven hyphae; gleba amber-brown to Sudan brown, sometimes 
lighter; cavities large, mostly more than 1 mm. in diameter, sub- 
globose to irregular, empty; septa 60-120 n, composed of very 
closely woven, hyaline hyphae, not scissile; cystidia none, para- 
physes clavate, granularly guttulate; basidia clavate, 22-24 X 8 ;i., 
hyaline, 4-spored; spores almost sessile, dilute cream-colored to 
hyaline, globose, 11-13 (i. in diameter, uninucleate, surface pitted, 
giving the appearance of hexagonal reticulations, surrounded by 
a hyaline, gelatinous sheath. 

Hypogaeous, in woods. District of Columbia. August to 
September. 

Specimens examined: 

District of Columbia: Washington, Rock Creek Park, T. E. 
Wilcox, type (in Coll. N. Y. State and U. S. Nat. Herb.). 

8. Leucogaster badius Mattirolo, R. Accad. Sci. Torino, Mem. 
II. 53 ; 356. 1903; Saccardo & Saccardo in Sacc. Syll. Fung. 17 : 
240. 1905. 

Illustrations: Mattirolo, R. Accad. Sci. Torino, Mem. II. 53; 
pi. unnumbered, f. 1-3. 

Type: probably in Mattirolo Herb, and in Collezione Beccari, 
Herb. Ccsatiano at the R. 1st. Bot. di Roma, but not seen. 

Fructifications subglobose, 1 cm. in diameter, raw sienna to 
raw umber, surface pitted, glabrous; stipe very slender, from a 
very slight, inconspicuous, sterile base; peridium 200-340 ix thick, 
ochraceous-buff, stupose, compo.sed of very slender hyphae; gleba 
raw umber; cavities polygonal, filled with spores in a gelatinous 
mass due to deliquescence, 0.7-1 .0 mm. in diameter; septa 160- 
200 p. thick, composed of compactly woven, gelatinous, cream- 
colored hyphae; cystidia none; basidia hyaline, pyriform, 20-24 X 
12 ;ji, 4-spored, guttulate; spores almost sessile, subglobose, 12- 
16 (i in diameter, cream-colored, surface pitted, giving the ap- 
pearance of hexagonal reticulations, surrounded by a hyaline, 
gelatinous sheath. 

On the ground, under leaves. Italy and New York, July and 
August. 



924 ] 


ZELLER * DODGE — LEUCOGASTER AND LEUCOPHLEBS 401 


Specimens examined; 

New York: East Galway, E. A. Burt (in Burt Herb.)- 

9. Leucogaster fulvimaculosus Zeller & Dodge, sp. nov. 

Fructificationes (i;lobosae, 2.0'-2.5 cm. in diametro nicticntcs, siccatae “cinnamon 
buff,” “tawny” (Ridgway) raaculatao; funiculi non prominent es, pauci, concolori; 
pcridium 375-d2o m crassitudine, simplex, coinpactiim, hyphis tenuibus dense con- 
textum; g!oha “warm buff” (Ridgway) vcl dilutior; locclh globosi vel angulosi, 
semi-iniplcti; septa 150-180 m crassitudine, hj'alina, hyphis tenuibus dense con- 
texts, non scissilia; basidia hyalina, 7-8 X 5-C piriforinia, in pedicellis 90 m longi- 
tudine imposita, trispora; st^'riginata conica,2M longitudine; sporae hyalinae servatae, 
brunneae siccatae, sphericae vcl ovoideae, verrucosac vel reticulatae, in vaginis 
gelatinosis inclusae, 8-10 m diametro. 

Habitat in silvis udosis. Civ. Novcboracensi. Acstatc. 

Fructifications globose, 2.0 -2.5 cm. in diameter, drying cinna- 
mon-buff, spotted with tawny; fibrils not prominent, few, con- 
colorous; peridium 375-425 (a thick, simplex, compact, of closely 
woven, slender hyphae; gleba warm buff or lighter; cavities 
globose or polyhedral, half filled; sei)ta 150-180 thick, hyaline, 
of closely woven slender hyi)hac, not scissile; basidia hyaline, 
7-8 X 5-G fA, pyriform, on pedicels about 90 |a long, 3-spored; 
sterigmata conical, 2 ;a long; spores hyaline in preserved material, 
brown in dry material, spherical to ovoid, verrucosc to reticulate, 
leaving a jjorc where detached from the sterigrna, inclosed in a 
gelatinoiis sheath, 8-10 [a in diameter. 

Damp woods. New York. Summer. 

The peridium of this species appears to be variable in thickness, 
new cavities seeming to form in the inner layer as the fructification 
increases in size, with the hyj^hae next the basidia-bearing hyphae 
gelatinizing and finally disappearing. A study of young material 
is very desirable for further interi)reting this phenomenon. 

Specimens examined : 

New York: liong Island, Cold Spring Harbor, A. F. BlakesUe, 
type (in Farlow Herb, at Harvard Univ.). 

FA'TItA-LI M IT AL SPECIES 

The following species of Leucogaster have not yet been noted 
from North America, but are included in order to assist in refer- 
ring material to them in case they should be found later, as in- 
dividual species in this family have wide ranges. 
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1. Leucogaster liosporus Hesse, Jahrb. f. wiss. Bot. 13: 190. 

1882; Hypog. Deutschl. 1 : 70-71. 1891; Saccardo, Syll. Fung. 
9: 281. 1891. — Octaviania silesiam Becker, Die Natur 35: 356. 
1886, fide Schroeter in Cohn, Kryptog.-Fl. von Schlesien 3* : 710- 
711. 1889. — Octaviania ? Gautieria ? pityophila Becker, Die 

Natur 35 : 356. 1886, fide Schroeter in Cohn, Kryptog.-Fl. von 
Schlesien 3‘: 710-711. 1889. 

Illustrations: Hesse, Jahrb. f. wiss. Bot. 13: /. 1-6; Hypog. 
Deutschl. 1 : pi. 3. f. 14-16, 

Type: location unknown to us. 

Fructifications very irregular, variable in size, citron-yellow, 
odor none; fibrils free, branched, becoming 3 mm. thick at 
maturity; peridium thick, 1. 5-2.5 mm. thick when fresh (teste 
Hesse), 100-140 ;j. when preserved in alcohol, smooth, composed 
of thick yellowish hyphae; gleba white; cavities polygonal, larger 
at the center than at the peridium, filled at maturity; septa com- 
posed of long, thin hyphae; basidia broadly clavate to subglobose; 
sterigmata very short; spores 12 g in diameter, rough, surrounded 
by a gelatinous sheath. 

In birch woods. Central Europe. 

A specimen in the von Hoehnel Herbarium, 2605a, agrees with 
the description of this species, except that the cavities are elon- 
gated radially from the base, as Hesse has figured in one case for 
L. floccosus, and are not filled at maturity. The Leucophlebs 
stage of this specimen shows spores borne terminally on short 
branches of the cavity hyphae. These spores resemble basidio- 
spores but have smoother and thinner walls and small germ pores. 
The sporiferous branch of a cavity hypha usually remains at- 
tached to the spore. 

Specimens examined: 

Austria: Reinberg bei Altenmarkt, Coronnathal, Fr. von 
Hoehnel, 3605a (in von Hoehnel Herb, at Farlow Herb., Harvard 
Univ.). 

2. Leucogaster floccosus Hesse, Bot. Centralbl. 40 : 1-4, 33-36. 
1889; Hypog. Deutschl. 1: 68-70. 1891; Saccardo, Syll. Fung. 
9:281. 1891. 

Illustrations: Hesse, Bot. Centralbl. 40: pi. 1, 3.f. 1-9; Hypog. 
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Deutschl. 1 : pi. 3, f. 8-13; pi. 6, f. S; pi. 7, f. 1-3; pi. 8, f. 1-20; 
pi. 9J. 1-13. 

Type: location unknown to us. 

Fructifications irregular, variable in size, light yellow (Hesse), 
bay to auburn in alcohol; fibrils loose, round, black or nearly so; 
pcridiiun with thick, flocculent concolorous patches, 120-150 ii 
thick, composed of small hyphae, outer ones colored to a depth of 
10 inner ones gelatinizing; gleba slightly darker, waxy in pre- 
served specimens; septa hyaline, 100-150 composed of large, 
closely woven hyphae; basidia 2-3-spored, 7 X 12 [x; spores 
echinulate, 4 in diameter, surrounded with a gelatinous sheath, 
making a total diameter of 7-10 

Hy]30gaeous in birch and oak woods, England and Oermany. 
August and September. 

Specunens examined : 

Exsiccati: Rabenhorst, Fung. Eur. 38. 

England: Batheaston, C. E. Broome (in Rabenhorst, Fung. 
Eur., 38, under the name Hymenogaster citrinm Vitt., coi)y in 
Farlow Herb, at Harvard Univ.). 

(Germany: Hesse-Nassau, Kirchain, R. Hes,sc, 1902 (in Farlow 
Herb, at Harvard Univ.). 

3. Leucogaster Tozziana (Cavara & Saccardo) Mattirolo in 
litt., comb. nov. 

Endogone Tozziana ('avara & Saccardo, Nuov. Giorn. Bot. 
Ital. II. 7: 29(5. Jy. 1900; Saccardo & Sydow in Sacc. Syll. 
Fung. 16; 81G-817. 1902. — Leucogaster sp. Baccarini, Nuov. 

Giorn. Bot. Ital. II. 10: 80. 1903; Thaxter, Am. Acad. Arts & 

Sci., Proc. 57: 326. 1922. — Leucogaster fragrans Mattirolo, Mal- 

pighia 14: 267. Dec. 1900; Saccardo & Sydow in Sacc. Syll. 
Fung. 16 : 249. 1902. 

Type: in Cavara Herb, and portion in Mattirolo Herb. 

Fruc tifications irregular or gibbous, sulcate, 1-2.5 cm. in di- 
ameter, sulphur-colored, becoming vinaceous buff or darker in 
alcohol; odor of Tuber Borchii (Mattirolo); fibrils adherent to 
almost free, concolorous, sometimes surrounding the fructification, 
sometimes mostly on the under side; peridium 140-220 i* thick, 
simplex, composed of large, parallel, thin-walled hyphae, 4-7 ^ 
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in diameter, forming a pseudoparenchyma; gleba white, becom- 
ing Sayal brown in alcohol, cavities variable in size, polygonal; 
septa 40-60 (i thick, composed of pseudoparenchyma much as in 
the peridium; basidia clavate, 20 X 7 [i, disappearing early; 
sterigmata 2 [i long; spores globose, 12 y. in diameter, reticulate, 
surrounded by a gelatinous sheath. 

In pine and fir forests. Italy. 

Specimens examined: 

Italy: Vallombrosa, 0. Mattirolo, Nov. 23, 1899, cotype of 
Leucogaster fragrans (in Mattirolo Herb, and portion in Thaxter 
Herb.) ; 0. Mattirolo, 1910 and undated specimen (in Lloyd Mus. 
unnumbered and 064) ; Nocciuolo sopra Vallombrosa, F. Cavara, 
type (preparation from Mattirolo in Thaxter Herb.). 

4. Leucogaster Bucholtzii Mattirolo, Malpighia 14: 267-268. 
1900; Saccardo & Sydow in Sacc. Syll. Fung. 16: 249. 1902. 

Type: location unknown to us. 

Characters of L. Tozziana (Cav. & Sacc.) Matt, with aculeate, 
instead of reticulate, spores. 

In fir forests. Vallombrosa, Italy. Summer. 

There seems to be so little in the original description to separate 
this species from L. Tozziana that we are inclined to regard it as 
a variety of this species, but reserve our decision until authentic 
material has been studied. It is possible that a careful com- 
parison of collections referable here would show all the variations 
between fructifications with reticulate spores and those with 
aculeate ones. 

5. Leucogaster nudus (Hazslinszky) Holl6s, Mus. Nat. Hun- 

garici, Ann. 6: 319. 1908; Magyarorszag Foldalatti Gombai 98, 

208. 1911 (excl. syn.). — Hydnangium nudum Hazslinszky, K. K. 

Zool.-bot. Ges. in Wien, Verhandl. 25: 64-65. 1875; Magyar 

Tudomdnyos Akad. Termeszettud. Kozl. 13: (9). 1875 (often 
cited as Magyarhon hasgombai, 9. 1876); Hedwigia 16: 44. 
1877; Saccardo, Syll. Fung. 11: 172. 1895. 

Illustrations: Hazslinszky, K. K. Zool.-bot. Ges. in Wien, Ver- 
handl. 25: pi. 3; Holl6s, Magyarorszdg Foldalatti Gombai pi. 3, 
f. 34, 35, pi. 5, f. 33. 
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Type: in Magyar Nemzeti Museum in Budapest (fide A. do 
Degen in litt.) not seen. 

Fructifications globose to irregular by the coalescence of several 
fructifications, smooth with surface foveolate, 1-5 cm. in diam- 
eter, yellowish white, becoming fuscous; peridium thin, at first 
white and glistening, then ochroleucous, gelatinous to waxy; 
cavities tubglobose to polyhedral, larger in the center of the fruc- 
tification, filled at first, becoming empty; basidia pyriform, 4- 
spored, not in a distinct layer ; spores sessile, spherical, ochraccous, 
blunt echinulate with thick yellow reticulations, gelatinous sheath 
smooth, 16-18 in diameter. 

Under Picea, Bartfeld, Czechoslovakia. August. 

From a study of Hazslinszky’s material, llollds thought L. lio- 
sporus was a synonynv of this species. He did not see any of 
Hesse’s material of L. liosporus, and we prefer to recognize both 
names until we have seen authentic material of both. The above 
description is a condensation of a tran.slation from Hollos and 
should be used with caution, as Hollos seems tt) have conflated a 
description based on Ilazslinszky’s material with Hesse’s descrip- 
tion of L. liosporus. From the above description the present 
species seems more closely related to Lcucophlehs Candida Harkn. 

LEUCOPHLEBS' 

LeucophUps Harkness, Cal. Acad. Sci. Proc. Bot. 111. 1 : 257- 
259. 1899; Fischer in Englcr & Prantl, Die Nat. Pflanzenfam. 
I. 1**: 557. 1900; Haccardo Sydow in Sacc. Syll. Fung. 16: 
251-252. 1902. — Leucophlebs Roumegu^re, Rev. Myc. 22: 83. 
1900. 

The type species of the genus is considered to be Leucophlebs 
magnata Harkness. Harkness did not definitely designate the 
type species but he probably had in mind L. magnata, for that 
species is followed by “gen. nov. et sp. nov.,” while the other 
species which he included in the genus are followed by “sp. nov.” 
only. The international rules do not cover this case, but canons 
14 and 15 of the “American” code* and article 7g of the recom- 

•Spelling corrected by Rouineguere, Rev. Myc. 22: 83. 1900, in accordance 
with international rules. 

* Nomenclature Commission of the Botanical Club of the American Association 
for the Advancement of Science. American code of botanical nomenclature. Torr. 
Bot. Club Bull. 34: 167-178. 1907 (see p. 172-173). 
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mendations of the Committee on Nomenclature of the Botanical 
Society of America' both point to the adoption of this species as 
the type of this genus. 

Fructifications globose to irregular, hypogaeous; columella, 
stipe, or sterile base none; peridium usually thin and fragile, 
simplex, white; gleba white or slightly yellowish; cavities filled 
with h3T)hae bearing spores terminally on short branches; septa 
thin, homogeneous; spores echinatc or reticulate at maturity, sur- 
rounded by a gelatinous sheath, globose, resembling those of 
Leucogaster. 

From our study of the young stages of Leucogaster floccosus 
Hesse (p. 390), it seems probable that eventually Leucophlebs 
will be recognized as the chlamydosporic condition of Leucogaster, 
or retained as a hypogaeous genus of the Fungi Imperfecti. ' 

1. Leucophlebs magnata Harkness, Cal. Acad. Sci. Proc. Bot. 
III. 1: 257-258. 1899; Roumegudre, Rev. Myc. 22: 83. 1900; 
Saccardo & Sydow in Sacc. Syll. Fung. 16 : 252. 1902. 

Illustrations: Harkness, Cal. Acad. Sci. Proc. Bot. III. 1 : pi. 4^. 
f. 7a-7c; Rev. Myc. 22 : pi. 204- f. 6-8. 

Type: cotype in Dudley Herb, at Iceland Stanford Jr. Univ. 

Fructification 3 cm. in diameter, subglobose or elongate, white, 
smooth; peridium 120-150 ii thick, composed of fine, thick-walled, 
closely woven hyphae, white; gleba white, the freshly cut surface 
showing a blue tint which soon vanishes; cavities decreasing in 
size toward the surface, full of cobwebby hyphae like a capil- 
litium; septa thin, homogeneous, 60-80 (x thick, composed of 
closely woven, hyaline hyphae; spores borne terminally on long 
slender branches of the cavity hyphae, hyaline, spherical, echin- 
ate, enclosed in a gelatinous sheath, 13 g in diameter. 

Under A cer and Quercus. Oregon to California. April and May. 

In Harkness, 100b, crystalline matter is found in the peridium 
and in Harkness, 154b, the spores become quite thick-walled. 
The spines on the spores are arranged in rows, giving the appear- 
ance shown by Harkness (l.c., f. 7c) when not quite in focus. 

Specimens examined: 

1 Committee on Nomenclature of the Botanieal Society of America. Report. 
Bot. Soc. Am. Publ. 73: 70-71. 1919 (see p. 71). 
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Oregon: Corvallis, L. M. Boozer (in Oregon Agr. Coll. Herb. 
4831, 4832, and Zeller Herb. 2323, 2324, and in Dodge Herb. 
2073, 2074). 

California: H. W.Harkness, 100b, 154b; Napa County, Calistoga, 
H. W. Harkness, 154, cotyiie (all in Dudley Herb, at Leland 
Stanford Jr. Univ.). 

2 . Leucophlebs Candida Harkness, Cal. Acad. Sci. Proc. Bot. 

III. 1 : 258. 1899; Roumeguere, Rev. Myc. 22 : 83. 1900; 

Saccardo & Sydow in Sacc. Syll. Fung. 16 : 252. 1902. 

Type: c()tJ^)o in Dudley Herb, at Leland Stanford Jr. Univ. 

Fructifications 2 cm. in diameter, irregular, white, surface 
studded with shallow depressions; poridium 15-20 (i thick, homo- 
geneous with the septa; gleba white, becoming yellowish in al- 
cohol; cavities filled with branched hyjihae which bear s])ores 
terminally on the branches; septa thin; .spores hyaline, spherical, 
reticulate at maturity, enclosed in a gelatinous sheath, 8 p, in 
diameter. 

California. June. 

The cotype of this species is so badly parasitized that its struc- 
ture is very difficult to make out. 

Specimens examined: 

California: JMarin County, Mill Valley, II. W. Harkneii.<i, 207, 
cotype (in Dudley Herb, at Leland Stanford Jr. Univ.). 

3. Hydnangium liospermum Tulasne, Fung. Tlypog. 76. 1851; 

DeToni in Saccardo, Syll. Fung. 7 : 17(5. 1888; lle.ssc, Hypog. 

Deutschl. 1 : 84. 1891 . — Octaviania liofiperma Lloyd, Myc. Notes 

67:1141. 1923. 

Illustrations: Tulasne, Fung. Hyjmg. pi. 21. f. 1. 

Type: location unknown to us. 

Fructification .small (size of a pea), firm, globose, white, with 
a slight, sterile base, here and there enveloped in a white floccose 
mycelium separating in places; peridium thick, homogeneous, not 
separable, white, continuous with the septa; gleba firm, light 
ochraceous to apricot color; cavities unequal in size, narrow- 
oblong, radiating from the center to the periphery; septa mucous- 
cartilaginous, gray, hyaline by transmitted light, variable in 
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thickness, some arising from the base much thicker than others, 
homogeneous, of large, closely woven hyphae; spores borne ter- 
minally, mostly on 2-celled branches, globose, small, 6.5 (i in 
diameter, smooth, thick-walled. 

Under fallen leaves in oak woods, almost epigaeous. Not far 
from Orleans (Parc de Beauvoir near Brivodurum). Autumn. 

Hesse referred here a specimen in the Danziger Museum col- 
lected by Bail in Kreis Schwetz near Teufelsstein, October, 1878. 
From the above description it seems quite likely that this species 
is to be referred to Leucophlebs, where the small spores, yellow 
gleba, radiating elongated cavities, and rudimentary columella 
should serve to distinguish it from other members of this genus. 
However, we prefer not to make the transfer until we have the 
opportunity to study authentic material. 
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Explanation op Plate 
PLATE 11 

Fig. 1. Levcogaster ruhescens Zeller & Dodge. 

a. Section of peridium and septa showing pseiidoparenchyma of the perid- 
ium, sections of fibrils on the surface, and the 4-8pored basidia. Young 
material, X 150. 

b. Young and mature basidium and spores, X 500. 

c. Basidiospore showing the echino-reticulate character of the surface with 
gelatinous sheath, X 750. 

Fig. 2. Leucogasier araneosus Zeller & Dodge. 

a. Section of fibrous peridium and relation of septa showing the 4-spored 
basidia. Young material, X 150. 

b. Basidia, X 500. 

c. Basidiospore showing the alveolate-reticulate character of the surface, with 
blunt spines projecting from the angles of the alveoli and gelatinous sheath, 
X 1000. 

Fig. 3. Leucogaster luteomaculatim Zeller & Dodge. 

a. Section showing the duplex character of the jM^ridium (the outer partly 
sloughed off), the scissile septum and basidia, X 150. 

b. Basidia, X 500. 

c. Basidiospore showing the vemicose character of the surface with gelatinous 
sheath, X 1000. 

Fig. 4. Leucogaster fulvimaculosus Zeller & Dodge. 

a. Section showing the thick peridium, with portion of fibril on surface, 
septa, definite layer of basidial stalks embedded in a gelatinous layer within the 
cavities and the basidiospores lining the cavities, X 150. 

b. Basidia showing the typical S-spored tips, X 500. 

c. Basidiospore showing the simple reticulate surface with gelatinous sheath, 
X 750. 

Fig. 5. Basidiospore of Leucogaster odcraius (Harkn.) Zeller & Dodge, X 750. 
Fig. fi. Basidiospore of Leucogaster foveoMus (Harkn.) Zeller & Dodge, X 750. 
Fig. 7. Basidiospores of Leucogaster citrinus (Harkn.) Zeller & Dodge. 

a. Mature spore, X 750. 

b. Young spore, X 750. 

Fig. 8. Basidiospore of Leucogaster anomalus (Peck) Zeller & Dodge, showing 
the pitted surface, X 750. 

Fig. 9. Basidiospore of Leucogaster hadius Matt, showing the pitted surface^ 
X 750. 

Fig. 10. Basidiospore of Leucogaster floccosus Hesse, showing the echinulate- 
reticulate character of the exospore and thick gelatinous sheath, X 750. 

Fig. 10a. The conidia from young cavities of Leucogaster floccosus. This conidial 
stage cannot be distinguished from Levcophlehs Harkness, X 5(X). 

Fig. 11. Basidiospore of Leucogaster Tozziana (Cav. & Sacc.) Matt., X 750. 

Fig. 12. Conidium of Leucophlehs rnagnata Harkn. showing the peculiar mark- 
ings in median view, X 750. 

Fig. 12a. Shows the conidia and conidiophores of L. magnaia, X 5(X). 

Fig. 13. Conidia and conidiophores of Leucophlehs Candida Harkn., X 500. 
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VARIATION AND CORRELATION IN 
THE INFLORESCENCE OF MANFREDA VIRGINICA 

J. ARTHUR HARRIS 

Head, Department of Botany ^ Universifu of Minnesota 
Formerly Botanical Assistant, Missouri Botanical Onrden 

I. Introduction 

The purpose of this paper, which is one of a series on the general 
problem of the physiology of fertility in plants, is to present the 
results of a biometric study of variation and correlation in the 
inflorescences of Manfreda virginica. 

This study was planned, the materials collected, and practically 
all the tabulations made at the Missouri Botanical Garden in 1906 
and 1907. ‘ The calculations were, in large part, carried out in 
the Biometric Laboratory at University C^dlege, London, in 1908. 
The long delay in completing the manusiTipt for publication has 
been in part due to pressure of other work and in part to an effort 
to secure formulae tu deal more effectively with certain phases of 
the problem. 

The points to be especially considered arc: — 

1. The variability and correlation of the same species when 
growing in different habitats. 

2. The correlation between the number of flowers produced and 
the number of capsules developing, and between the number of 
flowers and capsules produced and the number of seeds developing. 

3. The relationship between position of the flower on the inflor- 
escence and fruit production. 

4. The correlation between position of the flower on the in- 
florescence and the number of seeds per locule and per fruit. 

5. The correlation between the position of the fruit on the 
inflorescence and the number of seeds per locule and per fruit. 

6. The correlation between the number of seeds in the 3 loc- 
ules of the fruit. 

» The initial stages of the work were aided by a grant from the American As- 
sociation for the Advancement of Science. 
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11. Materials 

The inflorescence of M. virginica is a favorable subject for work 
on the problem of fertility. Since all the flowers are arranged on 
a single axis, it is easy to consider the influence of position on the 
inflorescence upon the chances of development of the fruit and 
upon the characteristics of the matured fruit. The flowers which 
fail to produce fruits leave a conspicuous scar, so that the number 
of flowers produced may be accurately determined. The ripened 
seeds have a fine black color and are easily counted. Unfor- 
tunately it is impossible to determine the number of ovules 
formed. The trimerous nature of the fruit makes possible the 
consideration of certain problems concerning the interrelationship 
of munbers of seeds per locule. 

Collections of material were taken from 2 different localities. 
The first was the more open woods at Meramec Highlands, near 
St. Louis. The second was the edge of the limestone cliffs along 
the Mississippi River, south of Jefferson Barracks, Mo. 

In the absence of quantitative criteria no attempt will be made 
to distinguish in any precise way between the conditions for plant 
growth in these 2 habitats. The general impression conveyed 
by an examination of the two habitats was that growth at Mera- 
mec Highlands was much more luxuriant than that on the crests 
of the cliffs south of Jefferson Barracks. 

The countings made comprise the following: — 

1. Number of flowers per inflorescence (/). 

2. Number of capsules matured per inflorescence (c). 

3. The actual position of the capsule on the inflorescence (p). 
This is the position of the flower measured from the proximal end 
of the inflorescence. Thus the position of the first flower is 1, 
while that of the terminal flower is measured by the number of 
flowers produced on the inflorescences. 

4. Relative position of the capsule (r). This measures the 
position of the individual capsule in the series produced by an 
inflorescence. Thus the relative position of the lowermost capsule 
will be 1, whatever the position of the flower which produced it, 
while that of the most distal capsule will be the same as the 
number of capsules produced by the inflorescence in question. 
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5. Number of seeils per locule (s). 

The symbols in parentheses are those used to designate the 
several characters in the formulae. 

The heavy work of counting the number of seeds per locule was 
carried out in only 1100 inflorescences or 18774 locules. Number 
of flowers and number of capsules was detennined in a larger 
number of inflorescences, 3425 in all. 

For convenience of reference the series of material are desig- 
nated as follows:— 

I. Three hundred inflorescences, Meramec Highlands, 1906. 
Seeds counted. 

II. Two hundred fifty inflorescences, below Jefferson Bar- 
racks, 1906. Seeds counted. 

III. One thousand inflorescences, below Jefferson Barracks, 

1906. Flowers and fruits only counted. 

IV. Three hundred inflorescences, Meramec Highlands, 1907. 
Seeds counted. 

V. Three hundred five inflorescences, Meramec Highlands, 

1907. Flowers and fruits only (Counted. 

VI. Two hundred fifty inflorescences, below Jefferson Bar- 
racks, 1907. Seeds counted. 

VII. One thousand twenty inflorescences, below Jefferson 
Barracks, 1907. Flowers and fruits only counted. 

In studies involving only the number of flowers and number of 
fruits per inflorescence series II and III can be treated together; 
series IV can be combined with scries V; and scries VI added to 
series VII for the purpose of securing larger and smoother dis- 
tributions. In respect to these characters series IV and V and 
series VI and VII should show only the differences due to random 
sampling, since practically all the material for each of the pairs 
was taken at one time and a subsample was drawn at random for 
the seed countings. 

The lot of material from the Jefferson Barracks locality for 1907 
is not strictly comparable with that for 1906 in one re.spect. The 
plants from which the countings of the number of seeds per locule 
were made in 1906 were collected all along the bluffs from Jef- 
ferson Barracks to a point above Cliff Cave. In 1907 the material 
from which the countings of seed number were made was taken 



[VOL. 11 

414 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


TABLE I 

FREQUENCY DISTRIBUTION OF NUMBER OF FLOWERS PER INFLORESCENCE 
WITH TOTAL NUMBER OF FRUITS AND SEEDS PRODUCED BY EACH 
CLASS OP INFLORESCENCE IN 4 SERIES IN WHICH NUMBER OF 
SEEDS PER LOCULE WAS DETERMINED 


Flowers 

J. B. 1906 

J. B. 1907 

M. H. 1906 

M. H. 1907 

f 



f 



f 

Fruits 

Seeds 

f 

Fruits 

Seeds 

2 

1 

1 

47 







B 

|[n|| 









6 

1 

2 

58 

— 

— 

— 

H 


— 

— 

— 

— 

7 

1 

4 

148 

— 

— 

— 

B 


— 

1 

1 

43 

8 

— 

— 

— 

— 

— 

— 

B 


— 

1 

2 

73 

9 

1 

2 

67 

— 

— 

— 

1 

2 

82 

1 

1 

27 

10 

— 

— 

— 

1 

7 

85 

— 

— 

— 

— 




11 

2 

6 

193 

— 

— 

— 

— 

— 

— 

1 

B9 

66 

12 

3 

8 

220 

— 

— 

— 

1 

3 

154 

— 


— 

13 

1 

2 

56 

2 

4 

138 

2 

6 

163 

4 

13 

291 

14 

7 

20 

593 

5 

13 

452 

2 

5 

147 

— 

— 

— 

If) 

8 

21 

664 

2 

6 

323 

1 

4 

156 

6 

21 

769 

16 

9 

29 

960 

6 

24 

807 

2 

7 

221 

7 

21 

917 

17 

15 

37 

1141 

11 

50 

1681 

4 

14 

668 

6 

21 

778 

18 

12 

43 

1335 

12 

39 

1511 

6 

26 

1152 

10 

39 

1640 

19 

17 

60 

1435 

6 

26 

941 

8 

35 

1505 

16 

59 

2552 

20 

15 

64 

1676 

11 

43 

1400 

10 

40 

1452 

12 

47 

1557 

21 

25 

104 

2764 

6 

24 

686 

14 

59 

2441 

11 

50 

2012 

22 

18 

79 

2291 

14 

65 

2389 

10 

42 

1559 

19 

79 

3279 

23 

12 

51 

1196 

18 

93 

2918 

7 

36 

1443 

4 

15 

655 

24 

8 

33 

1077 

U 

68 

2118 

12 

65 

2612 

13 

73 

2765 

25 

14 

60 

2003 

15 

82 

2320 

13 

75 

3071 

15 

79 

2752 

26 

9 

53 

1469 

11 

62 

2152 

15 

88 

3722 

16 

86 

3413 

27 

11 

45 

1654 

14 

74 

2320 

18 

124 

5353 

16 

83 

2799 

28 

6 

23 

462 

7 

33 

1067 

17 

103 

4365 

14 

78 

3339 

29 

7 

37 

878 

5 

30 

1038 

11 

57 

2399 

13 

SO 

2829 

30 

6 

30 

1234 

7 

44 

1440 

13 

90 

3819 

9 

60 

2175 

31 

1 

■9 

147 

6 

30 

1026 

18 

128 

5109 

14 

94 

2942 

32 

6 


1570 

8 

54 

1852 

■1 

42 

1840 

14 

84 

3419 

33 

4 


767 

9 

61 

1890 

16 

129 

5237 

7 

47 

1621 

34 

5 


1628 

9 

65 

2059 

12 

114 

5059 

13 

92 

3932 

35 

4 

26 

1084 

12 

77 

2640 

17 

127 

4510 

10 

83 

3426 

36 

6 

39 

1584 

5 

28 

938 

9 

73 

2859 

6 

48 

1536 

37 

2 

16 

462 

6 

51 

1310 

7 

57 

2343 

6 

47 

1854 

38 

4 

27 

894 

2 

18 

762 

3 

20 

891 

4 

33 

1292 

39 

1 

7 

263 

4 

28 

903 

5 

41 

1556 

5 

55 

2152 

mSm 

1 

8 

345 

3 

17 

607 

6 

50 

2436 

5 

44 

1715 


1 

10 

227 

3 

25 

684 

3 

31 

1183 

4 

32 

1134 


1 

11 

355 


25 

938 

7 

70 

3027 

3 

27 

906 


2 

17 

662 


31 

828 

1 

9 

360 

3 

28 

1113 

44 

— 

— 

— 


17 

609 

2 

13 

510 

4 

32 

1592 

45 

1 

10 

222 


30 

692 

5 

55 

2345 

1 

S 

428 

46 

— 

— 

— 

3 

32 

1318 

3 

33 

1251 

1 

13 

453 

47 

1 

16 

454 

1 

10 

356 

1 

9 

256 

— 

— 

— 

48 

— 

— 

— 

— 

— 

— 

5 

47 

2028 

— 

— 

— 

49 

— 

— 

— 

— 

— 

— 

1 

7 

337 

— 

— 

— 

50 

1 

12 

326 

— 

— 

— 

— 

— 

— 

— 

— 

— 

51 

— 

— 

— 

— 

— 

— 

— 

— 

— 

2 

22 

1188 

52 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

53 

— 

— 

— 

— 

— 

— 

1 

12 

388 

1 

13 

465 

54 

— 

— 

— 

— 

— 

— 

3 

41 

2150 

— 

— 

— 

55 

— 

— 

— 

— 

— 

— 

2 

28 

1178 

— 

— 

— 

60 

— 

— 

— 

1 

6 

195 

— 

— 

— 

— 

— 

— 

61 

— 

— 

— 

— 

— 

— 

— 

— 

— 

2 


655 
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entirely from the vicinity of Cliff Cave. The 1000 stalks taken 
in 1906 for countings of flowers and fruits only and the entire 
series of 1270 inflorescences taken in 1907 are therefore directly 
comparable as samples of the same species from the same locality 
for 2 years. 

III. Presentation and .\nai.ysis of Data 

I. TYPE AND VARIATION IN DIFFl’.REN'r HAIUT.VI'S 

In this section we have to consider the. frequency distributions 
of number of flowers and fruits per inflorescence, and the number 
of seeds matured per locule and per fruit. 

In doing this we shall hope to replace the imjiression of (fliaotic 
disorder which must be the result of mere insjiection in the field 
by a definite mental })icture of the orderliness which prevails in 
the frequencies of the numbers of flowers and fruits, in the position 
of insertion of the fruits, and in the number of seeds jier locule and 
per fruit. 

The frequency distribution of number of flowers per inflores- 
cence in the 4 series in which the number of seeds was deti'rmiued 
is shown in table i.' For the 3 other series, in which flowers and 
fruits only were counted, the reader must consult table ii. 

Becausi! of the wide range of variation in number of flowers j)cr 
inflorescence, very irregular graphs are obtained if the ungrouped 
frequencies are plotted. Grouping in classes of 3-units range and 
reducing to percentage frequencies we have the distributions for 
the two habitats represented in fig. 1 for 1906 and in fig. 2 for 
1907. In 1906 the results for Meramec Highlands (N = 300) 
and Jefferson Barracks (N = 1250) are not in good agreement. 
The distribution for Meramec Highlands is particularly irregular, 
but this is doubtless due in large part to the fact that this series 
comprises only 300 inflorescences — less than one quarter the 
number from Jefferson Barracks. In 1907 the distributions 
represent 605 inflore.scences for Meramec Highlands and 1270 for 
Jefferson Barracks, and are in much closer agreement. 

* The frequencies of inflorescences with varying numbers of flowers are alone 
required here. The total fruits and total seeds which are also given will be ased 
for the determination of correlations in a subsetiuent section. 
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Fig. 1. Percentile frequency distribution of number of flowers per inflorescence in 2 habitats in 1906. Circles * Meramec Highlands, 
solid dots = Jefferson Barracks. 
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TABLE II 


FREQUENCY DISTRIBUTION OP NUMBER OP FLOWERS PER INFLORESCENCE 
AND TOTAL NUMBER OF FRUITS ON EACH CLASS OF INFLORESCBNOE IN 
3 SERIES IN WHICH FLOWERS AND FRUITS ONLY WERE COUNTED 


Flowers 


J. B. 1907 

M. H 

. 1907 


PYuits 

f 

Fiuits 

f 

Fruits 

4 


2 



— 





6 


— 

1 

2 

— 



7 

2 

4 

2 

5 

— 

— 

8 

— 

— 

1 

2 

— 

— 

9 

1 

1 

4 

11 

1 

2 

10 

1 

2 

2 

2 

— 

— 

11 

5 

13 

4 

12 

2 

6 

12 

3 

8 

9 

26 

2 

4 

13 

11 

31 

18 

50 

2 

6 

14 

14 

39 

19 

70 

5 

15 

15 

17 

49 

15 

SI 

6 

15 

16 

42 

140 

30 

116 

8 

34 

17 

43 

160 

22 

87 

5 

20 

18 

49 

190 

26 

108 

15 

56 

19 

53 

209 

39 

167 


33 

20 

51 

208 

39 

170 


47 

21 

54 

239 

37 

162 


48 

22 

59 

262 

66 

340 


78 

23 

54 

258 

52 

246 

5 

28 

24 

64 

327 

43 

227 

17 

86 

25 

58 

312 

46 

276 

14 

72 

26 

58 

364 

30 

172 

18 

105 

27 

78 

415 

40 

248 

7 

39 

2S 

36 

226 

46 

285 

13 

72 

29 

36 

260 

43 

296 

10 

51 

30 

33 

219 

31 

212 

10 

69 

31 

24 

180 

36 

302 

14 

94 

32 

23 

156 

30 

218 


66 

33 

17 

111 

41 

290 

11 

71 

34 

19 

146 

25 

204 

16 

106 

36 

16 

117 

23 

184 

6 

46 

36 

15 

111 

27 

236 

5 

42 

37 

9 

69 

23 

190 

7 

48 

38 

10 

99 

16 

146 

10 

75 

39 

9 

87 

22 

196 

5 

42 

40 

6 

48 

11 

99 

7 

69 

41 

5 

48 

13 

131 

6 

52 

42 

4 

36 

15 

137 

2 

22 

43 

3 

31 

10 

115 

4 

35 

44 

2 

9 

11 

113 

2 

22 

45 

3 

32 

12 

131 

4 

21 

46 

5 

54 

9 

92 

1 

18 

47 

— 

— 

4 

50 

2 

21 

48 

2 

23 


100 

3 

44 

49 

— 

— 


43 

3 

36 

50 

2 

23 


31 

— 



51 

2 

32 


34 

— 

— 

52 

— 

— 


46 

— 

— 

53 

— 

— 


22 

1 

20 

54 

1 

11 


14 

— 

— 

56 

— 

— 


12 

— 

— 

57 

— 

— 


19 

— 

— 

58 




— 

— 


59 

— 

— 


9 

1 

13 

66 

— 

— 

1 1 

27 

— 

— 
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TABLE III 


STATISTICAL CONSTANTS FOR NUMBER OP FLOWERS PER INFLORESCENCE 


Series 

N 

Mean 

Standard 

deviation 

Coefficient of 
variation 

Merainec IliKhlands 1906 
(I) 

300 

29.9407±.3301 

8.4859±.2337 

28.3367 ±0.8406 

Meramec Highlands 1907 
(IV) 

300 

27.6100±.3294 

8.4592±.2330 

30.6381 ±0.9195 

Meramec F'^hlands 1907 
(V) 

305 

28.2721 ±.3441 

S.‘)098±.2433 

31.5144±0.9422 

Meramec Highlands 1907 
(IV)+(V) 

605 

27.943S±.2384 

S.695C±.ir)S6 

31.1181±0.6592 

Jeffeison Barracks 1906 
(11) 

250 

23.4760±.3196 

7.4929 ±.2200 

31.9172±1.0561 

Jefferson Barracks 1906 
(III) 

1000 

24.7480±.1502 

7.0401 ±.1062 

28.4716±0.4628 

Jefferson Barracks 1906 
(II) +(111) 

1250 

24.4936±.1365 

7.1658±.0965 

29.2148 ±0.4260 

Jefferson Barracks 1907 
(VI) 

250 

27.2360±.3519 

8.2479 ±.2488 

30.2832 ±0.9935 

Jefferson Barracks 1907 
(VII) 

1020 

27.6078±.1943 

9.2020±.1373 

33.3312±0.6500 

Jefferson Barracks 1907 
(V1)+(V11) 

1270 

27.53 16 i 170K 

9.0234±.1207 

32.7711 ±0.4832 
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Fig. 4. Percentage frequency distribution of number of fruits per inflorescence in 2 habitats in 1907. Circles 
Hisrhlands. solid dots Jefferson Barracks. 
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The fundamental variation constants, means, standard devi- 
ations and coefficients of variation of number of flowers per 
inflorescence in the several series of materials appear in table iii. 
These will be discus3sed in comparison with those for number of 
fruits per inflorescence. 

The frequency distribution of number of fruits per inflorescence 
in the 7 series of materials is shown in table iv. Series I, II + 
III, IV r V, and VI + VII have beini reduced to percentage 
frequencies and are represented graphically in fig. 3 for 1906 and 
fig. 4 for 1907. 

With the exception of the Meramec Highlands series for 1906, 
in which the number of observations is only 300, the frequencies 

TABLE IV 

FREQUENCY DI.STRIBUTIONS OP NUMBER OP FRUITS PF.R INFLORESCENCE 
IN 7 SERIES AND TOTAL SEEDS PRODUCED ON EACH CLASS OF INFLO- 
RESCENCE IN 4 SERIES IN WHICH NUMBER OF SEEDS WAS DETER- 
MINED 


Fruits 

J. B. 1906 
II 

J. B. 1907 
V( 

M. H. 1906 

1 

M. \L 1907 
IV 

Senes 

111 

Series 

VII 

Series 

V 

f 

Seeds 

f 

Seeds 

f 

Seeds 

f 

Seeds 

f 

f 

f 

0 











— 

— 

— 

— 


5 

1 

14 

428 

5 

171 

1 

17 

7 

348 

15 


4 

2 

68 

2427 

28 

957 

20 

985 

24 

991 

82 


15 

3 

165 

5317 

111 

4367 

69 

mimmi 


5138 

145 


37 

4 

IS4 

5807 

172 

5082 

144 

5941 

208 

8521 

179 

149 

50 


155 

4834 

210 

7198 

225 

9183 

180 

7399 

183 

152 

46 

6 

126 

4130 

210 

7128 

282 

12503 

264 

9620 

129 

141 

35 

7 


2974 

196 

6184 

183 

7565 

231 

8(M)7 

96 

96 

35 

8 

96 

3282 

112 

3255 

272 

10818 

200 

7229 

55 

SO 

22 

9 

54 

1341 

90 

2525 

234 

9317 

171 

6727 

44 

59 

18 



wiisiii 

70 

2497 

■BTil 

6612 

100 

3616 

28 

51 

8 

11 

33 

991 

66 

2115 

165 

6658 

44 

1505 

20 

34 

12 

12 

24 

566 

48 

1329 

132 

4<.M’)0 

lOS 

4239 

10 

22 

5 

13 





26 

685 

65 

2605 

52 

2028 

5 ! 

22 

4 

14 



— 

14 

579 

28 

1087 

28 

1126 

2 

11 

3 

15 

— 

— 

— 

— 

15 

621 

— 

— 

4 

9 

— 

16 

16 

454 

16 

328 

16 

6*11 

— 

— 

1 

8 

— 

17 



— 



— 

16 

781 

— 

— 

— 

4 

1 

18 



— 

18 

398 

— 

— 

— 

— 

— 

1 

2 

19 

— 

— 

— 

— 

— 

— 

— 

— 

— 

3 

1 

20 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

21 

— 

— 

— 

— 

— 

— 

— 

— ' 

— 

1 

— 

22 

— 

— 

— 

— 

— 

— 

— 

— 

1 


mm 

23 

— 

— 

— 

— 

— 

— 

— 

— 

1 



24 

— 

— 

— 

— 

— 

— 

— 

— 

— 



25 

— 

— 

— 

— 

— 

— 

— 

— 

— 



26 

— 

— 

— - 

— 

— 

— 

— 

— 

1 



27 

— 

— 

— 

— 

— 

— 


— 

1 - 

1 1 

1 - 
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form very smooth distributions. In all, a conspicuous skewness, 
a tendency to tail off in the direction of the larger number of^ 
fruits, is a characteristic feature. 

The physical constants for number of fruits per inflorescence 
are shown for all the series in table v. 

The first question concerning the statistical constants of both 
flowers and fruits which requires consideration is that of the dif- 
ference between the means of the series for the different years in 
the same habitat and for the different habitats. The comparisons 
may be based upon the combination series in so far as these are 

TABI.E V 

STATISTICAL C ONSTANTS FOK NUMBER OF FRUITS PER INFLORESCENCE 

ggjjgg N Mean Standard Coefficient of 

deviation variation 

Meramec Highlands 1906 

(I) 300 6.7233dr.n34 2.9109d=.0802 43.2958:1:1.3980 

Meramec Highlands 1907 

(IV) 300 6.7900±.1073 2.7554i:.0759 47.5900±1.5798 

Meramec Highlands 1907 

(V) 305 6.0623db.l297 3.3593rh.0917 55.4123d: 1.9226 

Meramec Highlands 1907 

(IV)4-(V) 605 5.9273d:.0843 3.0777 d:.0596 51.9247 ±1.2490 

Jefferson Barrackt, 1906 

(II) 250 4.4800±.1076 2.5222±.0761 56.2995 ±2.1704 

Jefferson Barracks 1906 

(III) 1000 6.3610±.1143 2.6162±.0808 48.8012 ±0.8941 

Jefferson Bai racks 1906 

(ll)-f(III) 1250 5.1848±.0500 2.6215±.0353 50.5611 ±0.8378 

Jefferson Barracks 1907 

(VI) 250 5.5680±.1156 2.7095±.0817 48.6619 ±1.7815 

Jefferson Barracks 1907 

(VII) 1020 6.4059±.0701 3.3237±.0496 51.8852 ±0.9608 

Jefferson Barracks 1907 

(V1)4-(V1I) 1270 6.2409±.0611 3.2293±.0432 51.7442 ±0.8579 

TABLE VI 

COMPARISON OP THE STATISTICAL CONSTANTS FOR THE 2 DIFFERENT 
YEARS FOR PLANTS GROWING IN THE SAME HABITAT 


Difference Mean Standard Coefficient of 

1906 less 1907 deviation variation 


Meramec Highlands 

Flowers d-2.0029±.4074 ~0.2097±.2882 -2.7814 ±1.0682 

Fruits -h0.7960±.1413 -0.1668±.0999 --8.6289 ±1.8747 


Jefferson Barracks 

Flowers -^.0410±.2186 -1.8676±.1545 -3.5563 ±0.6442 

Fruits -1.0561±.0790 -0.6078±.0558 -1.1831 ±1.1991 
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available. Thus in comparing the results for the 2 j^ars in the 
same habitat we may determine the differences between the 
means for series I and series IV + V for Meramec Highlands and 
for series II 4- III and series VI -f VII for Jefferson Barracks. The 
differences for the two years are given in table vi, which shows 
that the average number of flowers and fruits is slightly, but sig- 
nificantly, higher at Meramec Highlands in 1906 than in 1907, 
whereas +he reverse is tme at Jefferson Barracks. The varia- 
bilities, both absolute (S. D.) anti relalivt' tC. V.) are higher for 
both flowers and fruits in both habitats in 1907 than in 1906. 

We now have to consider the difference in the inflorescsence 
produced in the 2 habitats in the same year. The differences may 
bo taken (Meramec Highlands) less (Jefferson Barracks). 

The differences in table vii are obtained by comparing the 
results for series I (Meramec Highlands) and series II + III 
(Jefferson Barracks) for 1906, and for series IV + V (Meramec 
Highlands) and series VI + VII (Jefferson Barracks) for 1907. 
The differences in this table show that in both years the number 


TABLE VII 

COMPAKISON OP THE STATJSTICAE CONSTANTS FOR Pl.ANTS GROWING IN 
THE DIFFERENT HABITATS IN THE SAME YEAR 


Difference 

Mean 

Standard 

deviation 

Coeffiedent of 
variation 

1906 

Flowers 

Fruits 

+5.4531 =fc.3575 
+ 1.5385d:.1239 

+ 1.3301 ±.2528 
+0.2894^.0876 

-^.8781 ±0.9424 
-7.2653 ±1.6298 


1907 

Flowers 

Fruits 

+C.40<12±.2933 

~0.3136dr.l041 

-0.3278±.2074 

-1.6630±0.8173 
+0.1805 ±1.5153 


of flowers is larger at Meramec Highlands than at Jefferson 
Barracks. The difference in 1907 is, however, insignificant. The 
number of fruits is slightly higher at Meramec Highlands in 1906 
but slightly lower in 1907. The results of this comparison show 
that the differences between the 2 habitats are either niljW 
much smaller than would have been anticipated from a mere in- 
spection of the 2 habitats. 

We now turn to the question of relative values of the constants 
for ntimber of flowers and number of fruits per inflorescence. 
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Comparing the mean number of flowers and fruits as given in 
tables HI and v, we note that the average flower number ranges 
from 23.5 to 29.9, whereas the mean number of fruits range from' 
4.5 to 6.7. Thus only about 20 per cent of the flowers develop 
into fruits. 

We also require some measure of the relative fruit production 
of the several series. 

For this purpose we may make use of the coeflicient of fecundity 
(Harris, ^10), i. e., the ratio c/f.^ 

The coefficients are given in table viii, which shows that 
about 22 per cent of the flowers develop into fruits. The probable 
errors are low, and the differences between the several series are 

TABLE VI II 


COEFFICIENTS OF FECUNDITY IN THE 4 SERIES 


Scries 

Number of 
inliorcscences 

Coefficient of 
fecundity 

Mcramec Highlands 1006 

m 

.2245±.0030 

Meramec Highlands 1007 

605 

.2121 ±.0021 

Jefferson Barracks 1006 

1250 

.2117^.0016 

Jefferson Barracks 1007 

1270 ' 

.2207±.00l5 


possibly significant in comparison with their probable errors. 
The actual magnitude of the differences is, however, very small, 
being .0124 ± .004 for the 2 Meramec Highlands series, .0150 ± 
.002 for the 2 Jefferson Barracks series, .0128 ± .003 for the 
series from the 2 habitats in 1906, and .0146 ± .003 for the 
series from the 2 habitats in 1907. 

The standard deviations as given in tables iii and v for 
number of flowers range from 7.0 to 9.2, whereas those for number 
of fruits vary from 2.5 to 3.4 in the several series. The signifi- 
cance of the differences between the several lots of material has 
been discussed above. The absolute variability (standard devi- 
ation) of number of fruits per inflorescence is much smaller than 
that for luunber of flowers per inflorescence. In general the 
fruits are about one-third the comparable values for the flowers. 

* The probable error of C. F., the coeflBcient of fecundity, is given by 
.67449 V c X(l-c//)//. 
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The great difference in the mean number of flowers and fruits 
renders a discussion of the comparison of variability impossible 
except on the basis of constants involving correction for mean 
numbers. These constants are afforded by the coefficients of 
variation which show that the variation for number of fruits per 
inflorescence is regularly higher than that for number of flowers 
per inflo''escence. The coefficients of variation for number of 
flowers range from 28.3 to 33.3, whcnc':'..' those for munber of 
fruits range from 43.3 to 56.3. 

This result for relatn’e variability in flower and fruit number is 
substantiated by results for Crinum long ifoli urn and Cclastrux 
scandcns, but not for Staphyka tri/olia. 1'he actual coefficients 
are as follows : 



Klovvcrs 

Fruitw 

Crinum longijolixm (IlnirLs, 1912 a) 

Celastrus saindtns (Harrifl, 1900) 

Sinyhylea irifolia (Hams, 1909 a) 

22.S0-21.32 

2().S0 

04.'14 

31.73-33.70 

4S.5S 

.53.ai 


In a series of inflorescences of varying numbers of flowers ])er 
inflorescence the distribution of the ])osition of the flowers on the 
inflorescf'nce mu.st. be considered in n'lation t,o the number of 
flowers in each jjosition, the ovaries of which might have develoi)ed 
into capsules. 

'Fable ix shows the number of flowers fonned and the number 
of capsules matured in the various positions on the inflorescenc(^ 
for 3 of the series of data.' From these data the percentage fre- 
quencies of numbers of capsules matured in each position on the 
inflorescence have been derived and are represented in fig. 5. 
The higher jjositions, of course, occur only on the larger inflores- 
cences. In any sample which it is practicable to secure, the 
numbers of flowers and fruits in the more distal j)ositions are so 
small that percentages calculated upon them arc very irregular. 
Only percentages based upon at least 100 flowers have been in- 
cluded in the diagram. 

' The reader who cares to do so may detenninc the number of flowers and number 
of fruits for the 3 series of inflorescences in which number of flowers and niuntier of 
fruits only was determined by subtracting the appropriate sections of table x from 
table IX. 
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The 3 series of countings represented in the diagrams show es- 
^jential agreement in that the relative number of capsules develop- 
ing in the most proximal position is low. It increRSos rapidly to 
a maximum on about the sixth position. It then dcH^lines rapidly 
to about 17 per cent in the twentieth ])osition, after which it 
remains about the same throughout the remaiiuler of the inflores- 
cence.^ 


TABLE IX 

NUMBER OF FLOWERS AND FRUITS PRODUOKD AT VARIOUS POSITIONS ON 
TUE INFLORKSC'ENCE IN 3 SERIES IN WHU'II FLOWERS AND FRUITS 
ONLY WERE COUNTED 


p 

J. B. 

I90t> 

J. B. 

1907 

M. U. 

1907 

V 

J. ». loot) 

J. B. 1907| 

M.H.BX)7 


FI. 

Fr. 

FI. 

Fr. 

FI. 

Fr. 

FI. 

Fr. 

FI. 

Fr. 

FI. 

Fr. 

1 

12o() 

233 

1270 

251 

605 

1(X) 

31 

143 

22 

308 

53 

155 

23 

2 

1250 

2')7 

1270 

2S7 

(>()5 

lOS 

35 

119 

12 

274 

40 

126 

22 

ij 

1219 

340 

1270 

351 

605 

102 

36 

99 

IS 

239 

31 

no 

21 

4 

1219 

302 

1270 

356 

005 

152 

37 

78 

12 

207 

10 

99 

13 

5 

124<S 

364 

1270 

:47« 

(•)<)5 

111 

38 

(»7 

15 

178 

26 

86 

15 

0 

12IS 

351 

1270 

422 

6)05 

\m 

39 

.53 

12 

160 

23 

72 

13 

7 

1247 

351 

12<)9 

40<l 

605 

193 

40 

43 

() 

131 

21 

62 

12 

S 

1244 

3 IS 

1267 

395 

601 

172 

41 

3t‘> 

5 

120 

B*> 

50 

10 

9 

1244 

320 

12()6 

37S 

(*>03 

159 

42 

30 

s 

101 

22 

10 

10 

10 

1242 

294 

1202 

339 

601 

148 

43 

25 

() 

86 

18 

35 

7 

n 

12U 

256 

1259 

361 

601 

139 

44 

20 

5 

74 

12 

28 

9 

12 

1234 

2S5 

1255 

321 

598 

130 

45 

IS 

1 

(W) 

12 

21 

5 

13 

1228 

255 

1246) 

297 

596 

128 

46 

14 

3 

44 

4 

18 

5 

14 

1216 

240 

1226 

28S 

i)90 

131 

17 

9 

— 

33 

5 

15 

2 

15 

1195 

229 

1202 

259 

58.5 

110 

48 

8 

1 

28 

5 

13 

3 

10 

1170 

198 

1185 

223 

573 

116 

49 

6 

— 

21 

2 

10 

2 

17 

1119 

197 

1149 

210 

558 

122 

50 

() 

— 

18 

2 

7 

— 

18 

1061 

167 

1116 

1S9 

517 

106 

51 

3 

— . 

15 

2 

7 

1 

19 

1000 

159 

1078 

177 

522 

91 

52 

1 

— 

12 

1 

5 

3 

20 

930 

131 

1033 

190 

499 

96 

53 

1 

— 

8 

— 

5 

— 

21 

864 

116 

9S5 

176 

177 

92 

51 

1 

-- 

6 

1 

3 

— 

22 

785 

124 

939 

173 

451 

SO 

55 

— 

— 

5 

— 

3 

— 

23 

708 

116 

8(U 

162 

419 

71 

56 

— 

— 

5 

— 

3 

— 

24 

642 

115 

790 

146 

410 

73 

57 

— 

— 

4 

— • 

3 

1 

25 

570 

94 

732 

128 

380 

()8 

.58 

— 

— 

3 

— 

3 

1 

26 

498 

82 

672 

112 

351 

65 

59 

— 

— 

3 

— 

3 

2 

27 

431 

78 

631 

114 

317 

56 

60 

— 

— 

2 

— 

2 

— 

28 

342 

60 

577 

99 

294 

.58 

61 

— 

— 

1 

— 

— 

— 

29 

3(K) 

50 

524 

102 

267 

m 

(i2 

— 

. — 

1 

— 


— 

30 

257 

58 

476 

78 

244 

48 

63 

— 

— 

1 

1 

— 

— 

31 

218 

33 

438 

85 

225 

34 

61 

— 

— 

1 

1 

— 

— 

32 

193 

33 

396 

71 

197 

36 

65 

— 

— 

1 

1 

— 

— 

33 

164 

23 

358 

58 

173 

19 

66 

— 

— 

1 

1 

— 



‘ There may be a secondary node at about the 29th to the .'501 h posit ion. Bofwbly 
this is due to the fact that such positions are found only on the birder inflorosct'nces. 
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The investigation of this question has its obvious bearing on 
^he problem of periodicity. Periodicity is the term used by de 
Vries and other biologists to express the idea that the form or 
size of the organs produced laterally along an axis is to some 
extent correlated with their position in such a manner that as 
one passes from the proximal to the distal region of the axis there 
is at first an increase to a maximum and then a decrease of the 
value of the character of the laterally produced organ. 

TABLK XI 


FREQUENCY DISTRIPUTION OP NUMHKU OF SEEDS PER I.OC’ULE 

IN 4 SERIES 


Seeds per loeule 

J. B 1900 

J. n 1907 

M. H. 

M. 11. 1907 

? 



14 



10 

6 

307 

212 

104 

129 

1 

117 

90 

51 

SO 

2 

139 

13S 

91 

80 

3 

172 

102 

145 

130 

4 

153 

173 

153 

157 

5 

153 

101 

189 

200 

6 

m 

200 

224 

207 

7 

143 

225 

245 

‘249 

8 

143 

215 

278 

224 

9 

173 

218 

287 

253 

10 

143 

214 

2<)3 

204 

11 

101 

213 

280 

280 

12 

124 

243 

329 

315 

13 

133 

219 

‘291 

302 

14 

151 

214 

300 

278 

15 

128 

218 

311 

255 

10 

134 1 

159 

348 

278 

17 

110 ' 

183 

292 

242 

18 

105 

175 

280 

219 

19 

93 

111 

291 

197 

20 

82 

90 

218 

194 

21 

77 

85 

199 

100 

22 

00 

77 

198 

130 

23 

40 

42 

109 

109 

24 

40 

27 

130 

82 

25 

35 

34 

84 

I 00 

20 

28 

13 

79 

54 

27 

15 

10 

59 

30 

28 

10 

9 

32 

37 

29 

8 

5 

27 

14 

30 

6 

1 

28 

12 

31 

4 

— 

12 

8 

32 



2 

n 

5 

33 

1 

— 

2 I 

4 

34 

2 

— 

3 

1 

35 

— 

— 

3 

— 

30 

— 

— 

1 

2 

37 

— 

— 

— 

1 

38 

— 

— 

2 

I 
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The literature bearing on this problem is now fairly extensive, 
but little has been written concerning the possible relationship 
between the fertility characters of the fruit and its position on the 
inflorescence axis. 

It should be evident that the differences in the proportion of 
fruits developing at different positions on the inflorescence present 
a series of problems of morphogenetic and physiological signi- 
ficance. Unfortunately the systematic collection of data for the 
solution of such problems has hardly been begun. 

TABLE XII 


FREQUENCY DISTRIBUTION OP NUMBER OF .SEEDS PER FRUIT IN 4 SERIES 


Seeds 

per 

capsule 

11 

VI 

1 

IV 

Seeds 

11 

VI 

I 

IV ' 

Seeds 

11 

VI 

I 

IV 

y 



13 



8 

36 

22 

24 

31 

32 

73 

3 

4 

6 

8 

6 

47 

44 

1 

17 

37 

18 

29 

28 

30 

74 

3 

1 

8 

8 

1 

8 

3 

— 

3 

38 

18 

34 

38 

34 

75 

5 

— 

9 

5 

2 

16 

1 

— 

1 

39 

20 

34 

41 

40 

76 

1 

2 

5 

0 


15 

5 

2 

1 

40 

16 

IS 

40 

35 

77 

1 

2 

4 

2 

4 

16 

9 

2 

3 

41 

19 

24 

35 

41 

78 

2 

3 

12 

3 

5 

16 

11 

2 

11 

42 

18 

19 

34 

26 

79 

1 

1 

9 

6 

6 

13 

9 

7 

8 

43 

9 

23 

39 

31 

80 

3 

1 — 

8 

5 

7 

16 

12 

8 

7 

44 

16 

21 

37 

1 33 

81 

2 

2 

8 

1 

8 

16 

16 

13 

15 

45 

13 

29 

36 

33 

82 

— 

— 

2 

1 

» 

20 

19 

15 

11 

46 

17 

19 

44 

38 

83 

1 

— 

4 

3 

10 

15 

20 

16 

15 

47 

11 

31 

36 

39 

84 

1 

— 

1 

3 

11 

15 

16 

10 

18 

48 

16 

30 

31 

27 

85 

3 

1 

3 

4 

12 

20 

24 

14 

15 

49 

16 

2i) 

38 

33 

86 

1 

— . 

2 

2 

U 

19 

22 

25 

21 

50 

14 

23 

38 

23 

87 

— 

— 

3 

— 

14 

20 

13 

16 

12 

51 

17 

22 I 

36 

24 

88 

— 

— 

— 

2 

15 

21 

28 

20 

15 

52 

12 

15 

36 

22 

89 

— 

— 

— 

— 

10 

28 

12 

31 

22 

53 

8 

15 

29 

23 

90 

— 

— 

1 

— . 

17 

28 

21 

17 

25 

51 

13 

12 

31 

26 

91 

— 

— 

1 

— 

18 

14 

30 

23 

17 

55 

17 

10 

34 

22 

92 1 

— 

1 

1 

1 

19 

27 

29 

25 

31 

56 

12 

14 

3r, 

21 

93 

— 

— 

3 

— 

20 

26 

32 

31 

30 

57 

8 

13 

42 

20 

94 

— 

— 

1 

1 

21 

19 

16 

31 

33 

58 

10 

12 

30 

24 

95 

— 

— 

— 

— 

22 

15 

29 

50 

35 

59 

6 

7 

34 

12 

96 

— 

— 

1 

— 

28 

13 

24 

29 

34 

60 

13 

5 

19 

15 

97 

1 

— 

— 

1 

24 

16 

26 

31 

26 

61 

13 

10 

28 

21 

98 

— 

— 

— 

— 

25 

21 

22 

24 

31 1 

62 

6 

13 

25 

17 

99 

— 

— 

2 

— 

26 

IS 

34 

33 

26 ! 

63 

7 

10 

30 

22 

100 

— 

— 

— 

— 

27 

13 

32 

45 

37 

64 

3 

8 

21 

14 

101 

— 

— 

— 

— 

28 

31 

31 

29 

34 

65 

5 

8 

16 

15 

102 

— 

— 

1 

— 

29 

17 

29 

43 

38 

66 

5 

9 

21 

8 

103 

— 

— 

— 

— 

80 

17 

23 

38 

2S 

67 

5 

5 

21 

17 

lot 

— 

— 

— 

— 

31 

15 

33 

45 

35 

68 

6 

5 

12 

12 

105 

— 

— 

— 

— 

32 

11 

19 

30 

28 

69 

2 

5 

11 

11 

106 

— 

— 

— 

— 

33 

14 

22 

40 

40 

70 

6 

2 

13 

11 

107 

— 

— 

— 

1 

34 

12 

28 

37 

34 

71 

4 

2 

15 

9 

lOS 

— 

— 

— 

— 

35 

14 

31 

37 

43 

72 

6 

1 

10 

5 

109 

— 

— 


— 
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Looking at the matter in a wholly superficial way, one is in- 
clined to suggest, as a basis for the iilanning of further investiga- 
tion, that the maturation of the more proximal ovaries is not 
favored by the conditions of the innoresc(Mice which are most 
favorable for the development of the terminal portions where the 
floral parts are being matured for anthesis. The failure of the 
more distally placed ovaries to develo]) to maturity in such large 
numbers as ihose in the more central region of the inflorescence 
is possibly attributable to the demands for fruit- and seod-fonning 
substances made by more proximal ovaries already in an advanced 
stage of develojiment. 



Fig. 6. Percent agt’ frofjueiiey dL'^tribution of number of .seeds per loeulc. ('irelert 
= Merainec Highlands, solid dot.s = Jefferson Barracks. I^ovver figure repnjsents 
results for lOOfi. uppt'r figure those for 1907. 
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The frequency distribution of number of seeds per locule in the 
4 series is shown in table xi, while the distribution of number of 
seeds per capsule, comprising 3 locules, appears in table xii. 

The distributions of seeds per locule, reduced to percentage 
frequencies, are represented graphically in fig. 6. These dis- 
tributions require consideration from 2 sides: first, that of the 
differences between the series collected in different years in the 
same habitat, or in different habitats in the same year; second, 
that of their general nature as considered in comparison with 
biological frwiuency distribution in general. While neither of 
these questions can be fully considered independently of the 
other, the discussion of the difference in the material associated 
with year or habitat can be made in a preliminary way in simpler 
terms, and hence will be first taken up. 

These 4 series have in common a wide range of variation in 
seed number, giving broad, relatively flat-topped distributions. 
In all series the distribution is bimodal. There is a conspicuous 
primary or secondary mode on 0 seeds per locule and another in 
the general region of 8 to 14 seeds per locule. 

The agreement between the series from the habitats is in general 
very good in 1907, but in 1906 the 2 series differ conspicuously. 
That taken at Jefferson Barracks has a conspicuous mode on no 

TABLE XIII 


STATISTICAL CONSTANTS FOR NUMBKB OF SEEDS PER IjOCULE 


Series 

N 

Mean 

Standard 

deviation 

Coefficient of 
variation 

Meramec Highlands 

1906 (I) 

6051 

13.770S=fc.058s 

6.7898±.0416 

49.3058±.3684 

Merarnec Highlands 

1007 (IV) 

6201 

12.7963±.062a 

6.6698±.0440 

52.1229 ±.4280 

Jefferson Barrarks 

1906 (11) 

3360 

10.3009±.0842 

7.2394 ±.0595 

70.2703±.8154 

Jefferson Barracks 

1907 (VI) 

4162 

10.9077d:.0670 

6.4086±.0473 

58.7530±.5645 

Differences between two 
years (1906-1907) 
Meramec Highlands 


-f 0.9745 ±.0857 

±0.1200±.0607 

- 2.8171 ±.5647 

Jefferson Barracks 

— 

-0.6068 ±.1076 

+0.S3aS±.0760 

+11.5263±.9917 

Differences between two 
habitats (M. H. — J.B.) 
1906 


+3.4699±.1027 

~0.4496±.0726 

-20.9735 ±.8948 

1907 

— 

±1.8886±.0tn5 

+0.2612±.0646 

- 6.6301 ±.7084 
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seeds matured, and relatively high frequencies on the lower 
wmbers of seeds per locule, whereas that taken at Meramec High- 
lands shows a relatively low mode on 0 seeds matured with a 
shift of the mode to a much higher seed number than in the 
Jefferson Barracks series. 

To carry these comparisons somewhat further, and to prepare 
for more detailed consideration of the nature of these frequency 
distributions, we may consider the simpler statistical constants 
in table xiii for number of seeds per locule and in table xiv for 

TABLE XIV 


ST.\TI3TU’AIi CONSTANTS FOR NUMBER OF SF.EDS VER FRUIT 


Scries 

N 

Mean 

Standard 

deviation 

C’otdficient of 
variation 

Meraniec llij^hlamis 
lUOf) (I) . . 

2017 

4 1.3 123 d: .2748 

18.3094 19 14 

41319ridb .6r)4S 

Meramec Highlamis 
1007 (IV) 

1729 

38.3829±.2947 

181931 ±.2(X85 

47.3991 ± .O-ISO 

Jefferson Barrack-s 
I!)06 (11) 

1120 

30.9027 d:.4003 

20.1417d:2S72 

05.1777 + 1.2631 

JefTcrson Barracks 
1907 (VI) . 

i;i79 

32.8426:lr.316r) 

17 •10S8±.2240 

53 1893+ .8545 

DifferencCH between 
two years (1900 — 
1907) 

Meramec High- 
lands 


-f 2 9294d:402<) 

+0.1163d:28r)l 

- 3.079i;i .8.''.7.') 

Jefferson Barracks 

— 

— 1 9399di.5l50 

+2.6729 rb.3642 

+ 11.98841; I. .VJ.'iO 

Differences between 
two habitats 
(M. B.) 

1906 


-f 10.4096 dr.4905 

-1.S323J- 34t>S 

-20.8582 i 1. 379« 

1907 

— - 

-f T) 540:itt.432r) 

+0 7213-t 30t>0 

- 5 7902 ±1.0700 


number of seeds per fruit. The differences between the constants 
for the 2 years in the same habitat and between the constants for 
the 2 habitats in the same year also appear in these tables. 

The means and standard deviations will be use«l in calculating 
the coefficients of correlation set forth in the following paragrajihs. 

The conspicuous feature of the tables is the large size of the coef- 
ficients of variation. It is unnecessary in this place to bring 
together the many coefficients of variation for number of seeds per 
locule or per fruit which have been publLsheil in the literature, or 
to do more than to say that they are generally large. 
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Turning to the comparisons between the 2 years in the same 
habitat, we note that while the difference in means is perhaps 
statistically significant^ in the 2 cases it is relatively small, being 
about 5 per cent in the 2 instances. It is also to be noted that 
in one habitat it is the 1906 series, whereas in the other it is the 
1907 series, which has the higher seed production. 

The differences between the 2 habitats in the same year 
show that for both years seed production is materially and sig- 
nificantly higher in the Meramec Highlands than in the Jefferson 
Barracks plants. 


2. 'I'HE RELATIONSHIP BETWEEN THE NUMBER OF FLOWERS AND 
THE NUMBER OF CAPSULES MATURED 

The relationship between number of flowers per inflorescence 
and the number of fruits per inflorescence may be computed for 

'I’ABLE XV 

rORRKLATlON BETWEEN NUMBER OK FLOWERS AND FRUITS PER 
INKLORESUENUE 




Correlation 


Correlation, 




between 


flowers per in> 




number 

r 

inflorescence, 

r 

Scries 

N 

of 

~Er 

and deviation 

~Wr 



flowers 


of fruits from 




and 


their probable 




fruits 


value 


Meramec Highlands 1906 (1) 


.6751 ±.0212 

31.84 

.0278±.0389 

0.71 

Meiainec Highlands 1907 (IV) 

3(X) 

.6565 ±.0222 

29.57 

-.0986±.0386 

2.55 

Meramec Highlands 1907 (V) 

3or) 

.6047±.0245 

24.68 

.0451±.0:i85 

1.17 

Meramec Highlands 1907 (IV) + (V) 

605 

.6261±.0167 

37.49 

.0343±.0274 

1.25 

Jefferson Barracks 1906 (II) 

250 

.6125±.0267 

22.94 

.0576±.0425 

1.36 

Jefferson Barracks 1906 (III) 

1000 

.6416±.0125 

51.33 

.0693 ±.0212 

3.27 

Jefferson Barracks 1906 (I1)4-(II1) 

1250 

.6374 ±.01 13 

56.41 

.0771 ±.0190 

4.06 

Jefferson Barracks 1907 (VI) 

250 

.5344 ±.0304 

17.58 

-~.1035±.0422 

2.45 

Jefferson Barracks 1907 (VII) 

1020 

.6897 ±.01 11 

62.14 

.0652±.0210 

3.10 

Jefferson Barracks 1907 (VI) + (VII) 

I27C 

.6638±.0106 

62.62 

.0407±.0189 

2.15 


the 4 series in which the seeds were counted from the entries in 
table I. For the 3 other series in which only the number of flowers 
and fruits were determined the reader must refer to table ii. 

The relationship between the number of flowers formed and the 
number of capsules matured per inflorescence is expressed in 

* The ordinary formulae have been used in calculating the probable errors, although 
the correlation between the locules of the same fruit complicates somewhat their 
interpretation. 
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terms of correlations in the first correlation column of table xv. 
yhese coefficients are remarkably uniform from series to series. 
They range from 0.534 ±0.030 to 0.600 ±0.011. These c.r- 
tremes differ bj" only 0.156 ± 0.032. In general the series cannot 
be considered to differ significantly in correlation. 

The relationship between the number of capsules nmtureil and 
the number of flowers formed is expressed in terms of linear nv 
gression eijuations in table xvi. 


TABLE XM 

STRAIGHT lilNE EQUATIONS SHOWING. THE nEEATIONSHU* HETWEEX 
NUMHER OF FRUITS AND FLOWERS PER INFLOHESC’EN(’E 


Moriinicv Highlands lOtM) (I) 
MeniiiKM* Highlands 1907 (IV) 
Mcrainec HigWands 1907 (V) 
Morainoc Highlands 1907 (IV) ± (V) 
JefTcrson Barracks 19(ki (II) 

Jefferson Barracks 1900 (111) 
Jefferson Barracks I9(kl 01) ± (III) 
Jefferson Barracks 1907 (VI) 

Jefferson Barracks 1907 (VII) 
Jefferson Barracks 1907 (VI) d- (VII) 


Regression equation 

r = ^ •211:1 -f .2:110 / 
r = _ .11:19 -f .2i:W / 
r = :js:u) -f .22S0/ 
r = - .2052 -f .2210/ 
r = - .:i0()2 -f .2002/ 
r r»:Hs -f .2JS2 / 

r = 5:110 4* .2:1:15 / 

r -f 7809 -f .1755 / 
f « - .4719 t 2191 / 
r - - 3(M)2 4' .2:170 / 


The slopes of theso lines range from + .17r)r) in tho series of ‘if)!) 
inflorescences taken at JefTcrson Barracks in lf)()7 to + .2491 in 
the large series taken at the same locality in the same year. 

The fact that the widest disagreement is found in 2 series 
from the same habitat and year emphasizes tlm closen(*ss of agree- 
ment between the results of the several series. 

The equations for 2 of the series an; r(!])resented graphically in 
fig. 7 for 190(), in which the empirical and theoretical means for 
2 different habitats but for the same year, are laid side; by side. 

Two features of these diagrams will at once attract the eye : first, 
the excellent fit of the straight lines to the data; second, the re- 
markable closeness of agreement of the series from the 2 habitats. 

While the correlation coefficients and the regression equations 
showing the relationship between the number of flowers and cap- 
sules per inflorescence have de.scriptive value, th(; physiological 
interrelationship between / and c may be best shown by a coef- 
ficient measuring the relation.ship between the number of flowers 
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Fig. 7. Regression of nuniber of fruits on number of flowers per inflorescence. Upper line = Meramec Highlands; lower line 
Jefferson Barracks. Emnirical means for Meramec Highlands represented by circles, those for Jefferson Barracks by solid jjots. 



1924] 


HARBIS— THE INFLORESCENCE OF MANFREDA VIROINICA 437 


and the deviation of the number of fruits from the number which 
would be expected if the number of capsules were proportional to 
the nimber of flowers formed throughout the entire range of 
variation of number of flowers per inflorescence. 

The requisite formula has been given (Harris, ’09a) and its 
range of applicability illustrated elsewhere (Harris, ’18). 

The results are given in the second correlation column of table 
XV. The V alues are low throughout. Eight are positive, while 2 
are negative in sign. In general the coeflicionts are insignifleant 
in comparison wdth their probable errors. 

Taking these results as a whole, they indioate a slight relation- 
ship between the number of flowers per inflorescence and the 
capacity of the inflorescences for maturing their ovaries into 
fruits. Larger inflorescences mature on the average a slightly, 
but only slightly, larger proportion of their ovaries into fruits. 

Turning to the literature for comjjarable cases, we note that in 
Staphylea (Harris, ’09 a) and in Crinum (Harris, ’12 a) inflores- 
cences which produce larger numbers of flowers mature relat ively 
smaller numbers of fruits. This is also the result announced by 
Reed for the lemon (Reed, ’19). In Cdantrus (Harris, ’09) there 
is apparently no relationship between the number of flowers 
formed and the capacity of the inflorescence for maturing its 
ovaries into fruits. 

3. THK RKLATIONSIIIP HETWEEN TIHC NUMUKR OF FIDWEILS I’ER 
INFLORE.SCENCE AND THE P().SITION OF 'I'lIE FRUITS 

The foregoing analysis has shown that there is little relationship 
between the size of the inflorescence and the capacity for maturing 
its ovules into seeds. 

We now have to consider another problem regarding fruit 
formation. This is; Has the size of the inflorescence as measured 
by the number of flowers which it produces an influence ujain the 
position of the fruits which develop? 

The problem of the relationship between the number of flowers 
and the position of the fruits which develoj) to maturity seems to 
be one of very real physiological interest. If we ignore for the 
moment the possible influence of the morphogenetic factor dis- 
cussed above (p. 434) and look at the purely nutritional one, it 
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seems reasonable to assume that development of fruit makes a 
certain demand upon the organism for plastic materials. If this 
demand is higher than the available supply in any case, it seems 
quite possible that the more proximal ovaries, which are the first 
to have their seeds fertilized, would develop into fruits in larger 
proportions, since they are in a position to make the first demand 
upon the plastic materials. 

If, on the other hand, the organism is so exactly coordinated 
that the quantities of plastic materials available for the formation 
of fruits and seeds is proportional to thenumber of flowers formed,* 
one might expect that the position of the fruits would be little in- 
fluenced by the number of flowers per inflorescence. 

To solve this problem we may proceed in the following manner. 
We may determine the relation between the number of flowers per 
inflorescence and the position of the fruits which develop to 
maturity. In doing this we weight the number of flowers per in- 
florescence with the number of fruits produced, and consider the 
position of each fruit on the axis a deviation from the standard 
(proximal) position.* We must expect this relation to be large, 
since it is evident that on the average the fruits on large inflores- 
cences, which produce more fruits, will be inserted higher than 
those which produce few fruits. It is possible, however, to deter- 
mine the true physiological relationship between these 2 char- 
acters by the use of the formula measuring the relation between a 
variable and the deviation of a dependent variable from its 
probable value cited above. The position of any fruit must 
always represent some fraction, or component, of the maximum 
possible position on the inflorescence to which it belongs. This 
formula, therefore, seems quite applicable. 

The correlation between the number of flowers per inflorescence 
and the position of the fruits on the inflorescence, and between 
the number of flowers on the inflorescence and the deviation of the 
position of the fruits from its probable position appear in table xvn. 

* One may, if he chooses, look upon the number of flowers formed as very closely 
proportional to the quantities of plastic substances which are to be available for 
inaturin}^ those ovaries into fruit. 

* The full data for the determination of these constants are rather too voluminous 
for publication here. 
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TABLE XVII 


CORRELATION BETWEEN POSITION OF FRUITS ON THE IN Fl«t>liKSCENUE 
•V AND NUMBER OF FLOWERS PER 1NFL0RESCT.N("E 




Correlation 



Correlation, 




between 



How ers per in- 


Series 

-e 

luiinher of 



floresconee and 



flow ers 

r 


deviation ol 

r 


.c 

and 

K 

r 

position of 

Er 



position 



fruits from 




of 



its probable 




fniit‘< 



position 


Meramec Highlands IROC (I) 

2017 

. tlf.i ± ();i22 

12 

S9 

0162.-fc.()3S9 

0.42 

Meramec Highlamls 1907 (IV) 

17B7 

llHWrt 0;i()7 

15, 

00 

031 idr.tmo 

OSl 

Meramec Highlands 1907 (v’) 

1S49 

I7'.ll±.02!t7 

16 

14 

0216dt:.tKlS6 

0 56 

Meramec Highlands 1907 dV)-f (V) 

35S6 

.t72()i,02i:i 

22. 

,1S 

0291 -1-.027 4 

I.IHI 

Jefferson Barracks 19(X) (11) 

1120 

.4S4:$±.o:w7 

n 

SI 

- 03324=0426 

0.7S 

Jefferson Barracks 1906 (III) 

5.361 

.42(it5±.OI74 

21, 

.51 

.02s04:.0213 

1.31 

Jefferson Barracks 1906 (11) -{-(III) 

64S1 

.1:<2S±.01.'’).'5 

27 

92 

01514: 0191 

0 79 

Jefferson Barracks 1907 (VI) 

1392 

.4(i77±.o:);{3 

14 

04 

.05364. 0425 

1 26 

Jefferson Barracks 1907 (VII) 

6.*)3'1 

.4ai4±.ni7i 

25 

.40 

^ .01 5 14: .0211 

0.72 

Jefferson Barracks 1907 (VI)4-(VH) 

7926 

.4:c.m*.(n.'i2 

2S 

.75 

-.(K)574‘.019l 

o.:u) 


If there be no relationship between the number of flowers per 
inflorescence and the position of the fruits on the inflorescence, one 
should find a linear relationship between the average position of 
the fruits and the number of flowers ])er inflorescence. The equa- 
tions to the straight lines in 4 of the series are : 

Meramec Highlands, IflOO, 300 inflorescences, 2017 fruits 
p = _ ..').54747 4- .4S280()/ 

Jefferson Barracks, 1906, 12.')0 inflorescences, ()4H1 fruits 
p = _ .400325 + .472802 / 

Meramec Highlands, 1907, 605 inflorescences, 3586 fruits 
p = .8578,33 + .512934 / 

Jefferson Barracks, 1907, 1270 inflorescence's, 7926 fruits 
p = + .160829 + .447496/ 

The lines and empirical means for the 190() series appear in 
fig. 8. The results indicate sensible linearity. 

Turning to the problem of the correlation between number of 
flo^vers per inflorescence and deviation of position of fruits from 
its probable value, we note that the values are low throughout. 
They are generally smaller than their probable errors. Thus they 
indicate that the number of flowers per inflorescence has practi- 
cally 110 influence on the position of the fruits which develop to 
maturity. 
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Fig. S Regression of position of fruits on number of flowers per inflorescence 
in 2 habitiits for IflOt). Upper line and circles = Meramcc Flighlands, lower line 
and solid dots = Jefferson liarracks. 


In so far as they are pertinent to the problem, the constants in 
this table seem to show that the supply of fruit- and seed-forming 
substance is very nearly proportional to the number of flowers 
formed. These results are in full agreement with those of the 
preceding section (2) in which it was shown that there is little 
relationship between the number of flowers on the inflorescence 
and the capacity of the inflorescence for maturing these flowers 
into fruit. 

4. THE RELATIONSHIP BETWEEN THE NUMBER OF FIX)WERS AND 
FRUITS PER INFLORESCENCE AND THE NUMBER OF SEEDS 
PER LOCULE 

We have, in this section, to consider the problem of the possible 
relationships between the size of the inflorescence as measured by 
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the number of flowers and fruits which it produces and the fertility 
of its fruits. 

^ This seems a question of very real physiological interest On 
o priori grounds one might be inclined to suggest that the size of 
the inflorescence is a measure of vigor, and that, as another ex- 
pression of the greater vigor, larger numbers of seeds would be 
expected to be associated with larger numbers of flowers jier in- 
florescence. On the other hand, it may be urged that since the 
inflorescences with larger numbers of flowers also i)ro(luce larger 
numbers of fruits, the demands for i)lastic materials due to greater 
numbers of fruits would result in a reduction rather than in an 
increase in the number of seeds per loculc. 

The product moments for the relationship between the nunvber 
of flowers per inflorescence and numbers of seeds per fruit may be 
calculated from table i.' 

Table xviii shows the correlation between the number of 
flowers per inflorescence and the number of seeds per locule and 
between the number of fruits per mflorcscence and the number of 
seeds per locule in the 4 scries in which the numbers of seeds were 
determined. 

Three of the constants measuring the relaf ionHlup bet ween (he 
number of flowers and the number of seeds are positive, while one 
is negative in sign. All are small, however, ranging from — 0.020 
to -1- 0.095. In general the coefficients are not as large as tludr 
probable errors.* 

Correlations between the number of fruits per inflorescencf^ and 


* Note that in determining the relationship Ix^twccn number of flowers and nuinbor 
of seeds the means and standard deviations for number of flowers per inflorcseeiice 
must be redetermined by weighting with the number of fruits or nurnlier of loeules 
per inflorescence. The comstante thiis weighted may be used in the deterimnatioii 
of correlations for number of flowers and number of seeds jier locule or seeds per 
fruit, since all of the fruits are triloeular. 

• The question of the number to be used in calculating the probable error of these 
constants has presented considerable difficulty. The numlx'r of fruits in which 
the seeds were counted has been very large. If this N wore used in the deteriiunation 
of the probable error it would be very small inilced. It may be questioned, however , 
whether the probable error of the correlation lictwecn a weighted variable j: and 
another variable y is any lower than that obtained when the unweighted number of 
the X characters is used. We have, therefore, in determining these proliable errors 
taken N to be the actual number of inflorescences. 
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the number of seeds per locule may be deduced from the con- 
densed correlation table appearing as table tv.' 

The correlations between the number of fruits and the number 
of seeds per locule as given in table xviii are negative in all 4 of the 
cases but are of a very low order, ranging from —0.043 to 
— 0.127. Two of the 4 are over twice as large as their probable 
errors. 


TABLE XVHI 

CORRELATION BETWEEN FLOWERS PER INFLORESCENCE AND NUMBER 
OF SEEDS PER liOCULE AND BETWEEN NUMBER OF FRUITS PER 
INFLORESCENCE AND NUMBER OF SEEDS PER LOCULE 


Senes 

Flowers 

and 

seeds 

r 

E'r 

Fruits 

and 

set'ds 

r 

Er 

Difference 

Diff. 

Edid. 

Meramcc High- 
lands 1900 

-f.0321dz.0389 

0.825 

-.0429 ±.0389 

1.102 

-.0750±.0387 

1.938 

Meranieclligh- 
lands 1907 . . 

-f.0;iH2d=,0388 

0.985 

-.0569 ±.0388 

1.466 

-.0951 ±.0387 

2.457 

Difference. . 

-f .0001 ±.0548 

0.111 

-.0140±.0548 

0 255 




Jefferson Bar- 
racLs 1900 

-f.0952±.0423 

2.250 

- 0867 ±.0423 

2.050 

-.1819±.0424 

1.290 

Jefferson Bar- 
racks 1907 

-.0202±,042G 

0.474 

-.1205± 0420 

3.012 

-.1003 ±.0600 

1.772 

Diffen'iice. . 

-.11 54 ±.0000 

1.923 

-.039S±.0()00 

0.003 


— 


These results show that unlc.ss there are statistical considera- 
tions which invalidate the coefficients of correlation as measures 
of interdependence in these cases, the relationship between the 
characteristics of the inflorescence and the number of seeds ma- 
tured is very slight indeed. Apparently inflorescences which are 
initially large tend to have capsules with slightly larger numbers 
of seeds. Inflorescences which mature a large number of capsules 
tend to have a slightly smaller number of .seeds in these capsules. 
The difference between the correlations for number of fruits and 
seeds and the number of flowers and seeds shows that in all 4 

^ The frc(iueticies used in caleulatinK the correlations given in this paper are slightly 
different from those shown here because of the fact that 10 locules in scries IV and 
14 loculeis in scries VI had a questionable number of seeds. The differe’nce in results 
obtained from calculations from this table and those actually used in obtaining our 
constants can hardly be significant, since they depend merely on differences due to 
10 out of 5211 and 14 out of 4170 locules. 
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collections the relation between number of fruits aiul seeds is 
more strongly negative than that between number of (lowers 
3hd seeds. At least 2 of these dilTereiU'es may he significant in 
comparison with their probable errors. 

The correlation eoeflicients in these tables show that the rela- 
tionship between the nuud>er of (Iowits j)er inflorescence and the 
number of seeds per locule and between the number of fruits per 
inflorescfiice and the number of seeds ptw locule is very slight 
indeed. How slender it is may bo best shown by the use of 
straight-line cfiuations. In these the variable term shows the 
actual increase or decrease in number of seeds ))er locule associ- 
ated with an increa.se in the numl)er of flowers per inflorescence 
or in the nu;ul)er of fruits per inflorescence. 'I'lie e<iuations are: 

Meramec Highlands, 1900, 

s = 12.9011 + .0200 /, .S' - 14..')414 - .0905 c 

Meramec Highlands, 1907, 

s = 11.9170 -f- .0291 /, .S' - 13.7444 - .1335 c 

Jefferson Barracks, 1900, 

.s = 8.1589 + .0822 /, .s = 11. .5831 - .2173 r 

Jefferson Barracks, 1907, 

.s = 11.3.520 - .0151 /, .s - 12.0892 .2.585 c 

where s = seeds,/ = flow'ers, and c = fruits per inflore.scencc. 

The lines and the emjiirical means are n‘i)r('sented grajihically 
for the relation-shij) between numl)er of flowers ])er inflon'scence 
and number of seeds i)er locule in fig. 9, and for that between 
number of fruits per inflorescence and numl)er of scchIs j)er locule 
in fig. 10. 

The mean numbers of seeds per locule sire distributed with 
considerable irregularity about the nearly horizontal lines showing 
the theoretical change in mean number of seeds with variation in 
the number of flowers per inflore.scence. 'Ihi'ni is, however, 
nothing in these lines to indicate that any single curve' of a 
higher order would give a better representation of the relation- 
ship. 

The lines and empirical means for number of seeds per locule of 
fruits produced on inflore-scenccs with varying total numbers of 
fruits (fig. 10) may indicate a slightly non-linear distribution of 
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oironTt* mujl/ 


Fig. 9. Regression of number of seeds per locule on number of flowers per inflorescence. Circles represent empirical mSins for 
Meramec Highlands, solid dots those for Jefferson Barracks. Lower figure gives results for 1906, upper fiugre those for 1907. 
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Fjjc. 10. Kc*>i;r(;shioii of iiuiubcr of necda |ht IocuIp on nuinlxT of fruitH p(T inlloroH- 
C€nc(*. Circlo.s rcprcnent empirical incaas for Mrrainec llighlaiuln, hoIkI (IoIh ihoue 
for JefTcrnon Barrack.s. Lower figure reprei>entH rcHuIta for 1000, upper figure those 
for 1907. 

the means. * They show, however, that there is a sensible decrease 

* Further mathematical tests for non-Iinearity seem unadvisable because of the 
difficulties arising from the small frequenties in some of the ^ lasses, and because of 
the fact that the relationship between fruit and seed number is complicated by the 
relationship between flower and fruit number and flower and seed number, as shown 
in the following paragraphs. 
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in the number of seeds per fruit as the number of fruits per in- 
florescence increases. ^ 

We may therefore conclude that the correlation coefficient fur- 
nishes as adequate a measure of the relationship between the 
number of flowers per inflorescence and seeds per fruit, and 
fruits per inflorescence and seeds per fruit, as we are able to 
command. This measure shows that the relationship is, prac- 
tically speaking, zero for the number of flowers and the number of 
seeds, but has a significant negative value for number of fruits 
matured per inflorescence and number of seeds ripened per locule. 

It will be quite evident on mature consideration that the very 
low correlation between number of flowers per inflorescence and 
number of seeds may be the resultant of physiological relation- 
ships between number of capsules and number of seeds on the 
one hand, and the number of capsules and number of flowers, on 
the other. Inflorescences producing larger numbers of flowers 
also produce larger numbers of fruits. As a resultant of the 
positive correlation between number of flowers and capsules per 
inflorescence, Tfc, and of the negative correlation between number 
of fruits and number of seeds per locule, r„, one might expect 
the correlation between number of flowers and number of seeds 
to be sensibly lowered.' 

It is necessary, therefore, to determine the partial correlation 
between number of flowers per inflorescence and number of seeds 
for constant number of capsules per inflorescence. This is given 
by 

„ _ rf, - rf cr„ 

Vl - Tfc^Vl - rc$ 

I’he values of c^/s are set forth in table xix. All 4 values 
arc now positive. Furthermore they are (as shown by the dif- 
ference column, e'i'fs — ffs) larger than the uncorrected corre- 
lations. 

Thus they indicate that if correction be made for the influence 
of the number of fruits whch mature, the inflorescences which are 

* In inflorescences with larger numbers of fruits the plastic materials must be more 
extensively divided than in those with a small number of fruits. Number of fruits 
per inflorescence might, therefore, seem a more logical proximate caase of variation 
in the number of seeds matured than would number of flowers per inflorescence. 
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TABLE XIX 

PARTIAL CORRELVTION BETWEEN FLOWERS PER INFLORKSCENOE AND 
SEEDS PER LOri LE FOR rt)NSTANT NUMBER OF FRUITS AND BETWEEN 
* FRUITS AND SEEDS PER LOCULE FOR CONSTANT NUMBER OF 
FlA>WERS PER JNFLORKSCKNCE AND COMPARISON OF THE 
PARTI VL C"OKKKl.\ riOVS WITH THE CROSS CORRELATIONS 


Series 

Partial 
correlation, 
flowers 
aiul seeds 


Partial 
correlation, 
fruits 
and seeds 





f^cs 


Merainec liifchlamU UMX» (I) 
MeraiiuTHinhlan(l9U)07(l\ ) 
Jefferson Harraeks UHM') (II » 
Jefferson narrjick*^ l‘.)07(Vl. 

4-.0s2*)rb.0:iS7 
4 1(H):V4- o.n.'', 
-f'.lSS.) 4: Bill 
4 o:)iir>4r 

-f .(V)0S 
f IHVJl 
f AYKVI 
f ()7r>7 

-.os7r>4'.ns:ifl 

- .UNS_-i- BSsr> 

lSI44:.l)tl2 
- Id704: 01 UP 

-^.0445 

--.a') 10 

-*.0t)77 

-.010.5 


larger, as inrasurod by the number of flowers which they produce, 
ripen slightly larger numbers of seeds jier loeule. 

The reader will have noted that if the physiological relationship 
between size of inflorescenee and number of seeds per loeule be of a 
positive kiiu!, such that (other factors being eliminated) larger 
infloroscenees tend to mature larger numliers of seeds in their 
loculcs, this will tend to sereon the true physiological relationship 
between the number of fruits matured per inflonweneo and the 
number of seeds ripened per loeule. 

We therefore re<iuire the partial correlat ion between the number 
of capsules and number of seeds for constant number of flowers 
per inflorescence. Th(‘ required formula is: 

The coefficients are given in table xix. These arc negative 
throughout, and all have a higher negative valuer than that of the 
uncorreeted correlation. 

Turning to the literature for comparal)lc observations, we note 
that while data for size of inflorescence and number of seeds per 
fruit cannot be obtained in (7crr/.s, we do have a series of ovaries 
(Ilarri'^, ^12) in which the number of ovules was counted under 
the mieroseo])e. 1'he correlations between the number of flowers 
per inflorescence and the number of ovules per ovary have been 
shown to be: For tree 1, r - — .007 i .023; for tree 2, r =* 
+ .030 ± .021 ; for tree 3, r = + .134 zfc .024. These constants 
are so low that their significance is questionable. 
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In Celaatrus (Harris, ’09) the correlation between both number 
of flowers and number of fruits per inflorescence, on the ope 
hand, and number of seeds per fruit, on the other, are very low. 
The actual constants are: 

For nimiber of flowers and number of seeds, r = + .033 ± .013. 
For number of fruits and number of seeds, r = — .012 ± .013. 
The inflorescence and fruit of Staphylea has been rather ex- 
haustively studied. It has been shown (Harris, ’12b) that the 
average values of the correlation coefficients for a series of 20 
shrubs studied at the Missouri Botanical Garden in 1906 are: 
For fruits per inflorescence and ovules per locule, 
r = .0192 ± .0185. 

For fruits per inflorescence and seeds per locule, 
r = — .0399 ± .0080. 

For general samples of fruits, comprising the collections from 
all the shrubs, the correlations have been shown to be: 


Year of 
collection 

Number of 
locules 

1 Fruits and 

ovules, TfQ 

Fruits and 
seeds, Vfg 

lOOTi 


4-.0391dr.OOS6 

-.0474 d:. 0086 

1908 


4-.0633d:.0061 

— .0494d:.006l 

1909 


-.0539 dr .0085 

4-.0626d:.00S5 


Two of the coefficients are negative. The correlation between 
the number of fruits per inflorescence and length of fruit in 
Staphylea has been found (Harris, ’12) to be of the order r = 
— .1828 ± .0144. 

For Crinum longifolium (Harris, ’12 a) the correlation between 
the nmnber of fruits per inflorescence and number of seeds per 
fruit is r = — .072 ± .024. 

6. THK KELATIONSUIP BETWEEN THE ACTUAL AND THE RELA- 
TIVE TOSITION OF THE FRUIT ON THE INFLORESCENCE 
AND THE NUMBER OF SEEDS PRODUCED 

The proportion of the ovaries which develop into fruits at dif- 
ferent positions on the inflorescence axis has already been dis- 
cussed (p. 425). 

In considering the influence of position on the inflorescence upon 
the development of the fruit, the only measure of position which 
requires consideration is that furnished by the position of the 
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flower. When we turn to the problem of the influence of position 
upon the development of theseed, it is clear that either the position 
oT the flower on the axis or the position of the matured fruits in 
the series of fruits may be taken as a measure of position. Posi- 
tion in the latter case may be either the actual po.sition which the 
matured ovary occupies in the series of flowers on the inflorescence 
or it may be the position which a fruit occupies in the series of 
fruits matured. For example, if the thin! flower from the 
proximal end of the inflorescence develops into a fruit it will be 
recorded as occui)yinp the third position in th(* series of flowers. 
But if the first 2 flowers fail to doveloj) it. will occupy the first 
position in the .series of fruits. 

The first these may be designateil as the actual position of 
the fruit, the second as the relative jxtsition of the fruit.' 

The total number of flowers, the total number of fruits, and t he 
total number of seeds ))roduc(Hi at each (actual) position on the 
inflorescence are shown for the 4 series of materials in which the 
number of seeds wU' determined in table x. From this table 
the correlations between actual j)osition and numixu' of seeds per 
locule, set forth in table xx, have been de<luced. 

The corw'lation between the relative i)osition of the fruit and 
number of seeds per locule or per fruit may be deduced from the 
conden.sed correlation table xxi, in which the position of the 
fruit, the number of locules, and total number of .seeds produced 
by those locules arc shown for the 4 scries of material in which 
number of seeds was determintxl." 

The relationship between the actual i)osition of the fruit and 
the number of seeds matured per locule and that between the 
relative po.sition of the fruit and the number of seetls matured per 
locule are laid side by side in table xx. Th(!se coefficients are, 
without exception, negative in sign. Thus the number of seeds 

^ Since in correlatioiLs !)etwcen pohition on the inflon‘Hcrncc hikI nuinlicr of hcmmIs 
per lo* ule or per fruit the poHition must bi* woi^hletl uilJi tJic number of fruiU 
counted, the weighted constants arc ueeossary. 'I'hcHC may be <lcdueed from the 
table- of data, but, b’ricc they arc needed only for the corrcljilionM, arc not tabled 
here. 

* The correlation between the relative {xisiUon ant! total seeds per fruit may bo 
detennined from this table by substituting the numl>cr of fruits for the number of 
locules and the means and the standard deviations of number of sec* Is jicr fruit 
for number of .seeds per locule. 
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TABLE XX 


CORRELATION BETWEEN THE ACTUAL POSITION OP THE FRUIT AND 
NUMBER OF SEEDS PER LOCULE AND BETWEEN THE RELATIVE 
POSITION OF THE FRUIT AND NUMBER OF SEEDS PER LOCULE 



Actual 

r 

Relative 

r 


Diff. 

Series 

position 

Er 

position 

Er 

Difference 

.Emit. 


and seeds 

and seeds 


Meramec High- 
lands 1906 . . 
Meramec High- 


■ 

-.0541 ±.0388 

1.394 

-l-.0237±.0548 

0.432 




-.0500±.0388 

1.288 

+.0629±.0539 

1.167 

Difference. . 
Jefferson Bar- 

-.0351 ±.0539 

0.651 




— 

racks 1906 
Jefferson Bar- 




2.933 





2.926 

— .1040±.0421 

2.470 



Difference . 

-.0082±.0r)92 


-f.0192±.0r)92 

0.324 


— 


TABLE XXI 

NUMBER OF LOCULES AND TOTAL SEEDS AT VARIOUS RELATIVE POSI- 
TIONS ON THE INFLORESCENCE IN 4 SERIES IN WHICH NUMBER 
OF SEEDS WAS DETERMINED 


Relative 

position 

J. B. 1906 

J. B. 1907 

M. H. 1906 

M. 11. 

1907 

Locules 

Total 

seeds 

Locules 

Total 

seeds 

Locules 

Total 

seeds 

Locules 

Total 

seeds 

1 

744 

8267 

747 

8313 

897 

12278 

891 

11134 

2 

702 

7671 

731 

8673 

894 

12641 

869 

11973 

3 

600 

6153 

687 

7659 

864 

12553 

833 

n055 

4 

435 

4568 

582 

6462 

795 

11051 

711 

9374 

5 

297 

2757 

4.o3 

5068 

687 

9392 

558 

6753 

6 

204 

1948 

326 

3243 

552 

7527 

448 

5391 

7 

141 

1395 

222 

2182 

411 

5577 

318 

3711 

8 

96 

816 

138 

1243 

333 

4400 

219 

2836 


60 

551 

96 

953 

231 

2982 

144 

1767 

10 

42 

239 

66 

612 

153 


84 

980 

11 

18 

146 

45 

348 

108 

1437 

57 

722 

12 

9 

71 

27 

251 

63 

789 

45 

551 

13 

3 

11 

15 

103 

30 

393 

18 

24S 

14 

3 

1 

9 

111 

15 

142 

6 

59 

15 

3 

16 

6 

16 

9 

150 

— 

— 

16 

3 

1 

6 

109 

6 

68 

— 

— 

17 

— 

— 

3 

37 

3 ! 

13 

— 

— 

18 

— 

— 

3 

15 

— 

— 

— 

— 


matured in the more distal position is smaller than that in the 
more proximal position. The differences between the corre- 
lations for the same habitat for the 2 years cannot be considered 
significant in comparison with their probable errors. The corre- 
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lations are, however, of a very low order. Those for actual 
position and the number of seeds range from — 0.078 to — 0.123. 
Those for relative position and number of seeds range from 
— 0.050 to — 0.123. A comparison of the correlations between 



Fig. 11. Regression of number of seeds per locule on actual position of the fruit. 
Circles = Mcramec Highlands, solid dots = Jefferson Barracks. The lower figure 
gives the results for 1906, the upper figure those for 1907. 


the relative position and number of seeds, and actual position and 
number of seeds shows that in one case the former and in 3 cases 
the latter is the larger. No one of these differences is significant 
in comparison with the probable error of the determination. 
Thus it is impossible to assert on the basis of the materials now 





Fig. 12. Regression of number of seeds per locule on relative position of the fruit. 
Circles = empirical means for Meramec Highlands, solid dots = empirical means 
for Jefferson Barracks. Lower figure gives results for 1906, upper figure for 1907. 
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available that one of these relationships is more intimate than 
the other. 

• The low correlations between the actual position and the rel- 
ative position of the fruit and the number of seeds which it 
produces may be due either to an absence of relationship between 
these two characters or it may be due to a periodicity in the in- 
florescence, such that the number of seeds at first increases and 
then decreases as one passes from the proximal toward the distal 
end of the inflorescence. 

To test this matter we determine the mean number of seeds in 
each position, both actual and relative, on the inflorescence, and 
ascertain whether the change in mean number of seeds occurs at a 
uniform rate from the lower to the higher regions of the inflores- 
cence. To be strictly valid the correlation coefficients should 
represent cases of linear regression. The linear equations showing 
the change in the number of seeds per locule with position on the 
inflorescence are as follows: 



Actual position 

Relative position 

Meramec Highlands, 1906 
Meramec Highlands, 1907 
Jefferson Barracks, 1906 
Jefferson Barracks, 1907 

5 « 14.6551 ~ .0519 a 

8 « 13.9185 — .0787 a 
s = 11.6245 — .0980 a 
a = 12,0439 ~ ,0850 a 

s = 14.3468 — .1280 r 
s = 13.3141 — .1279 r 
s = 11.6010 — .3769 r 
« = 11.8913 —.2491 r 


Here a = actual position, r = relative position, and s = num- 
ber of seeds per locule. 

The lines for actual position are represented in fig. 11, while 
those for relative position appear in fig. 12. For both relation- 
ships and in all series of material these indicate a uniform de- 
crease in number of seeds per inflorescence when the capsules are 
considered in series ranging from the proximal to the distal regions 
of the inflorescence. 

For comparison we have a number of determinations on the 
inflorescence of Staphylea, in which the relationship between 
position and number of ovules (Harris, ’ll a) and between posi- 
tion and number of seeds (Harris, ’12 b) have been shown to be 
very small numerically but generally negative in sign. The re- 
lationship between position on the inflorescence and length of 
pod in Staphylea has also been shown (Harris, ’12) to be slightly 
negative. 
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6. THE RELATIONSHIP BETWEEN THE NUMBER OF SEEDS IN THE 
LOCULKS OF THE SAME FRUIT 

The correlations between the number of flowers and fruits per 
inflorescence and the actual and relative position of the fruit on 
the inflorescence, on the one hand, and the number of seeds per 
locule, on the other, have been shown to be of a very low order 
indeed. We cannot, therefore, regard any of these earlier es- 
tablished characters, or the factors which determine them, as 
having a large influence in determining the number of seeds per 
locule. 

Having failed to locate factors of material importance in the 
characters of the inflorescence, we may inquire whether there are 
unmeasurable factors which influence all of the locules of the 
same fruit in a similar manner. 

This may be done by determining the inter-locular relationship 
for number of seeds per locule in the different series. In doing 
this, symmetrical tables are formed. The number of seeds in 
each locule is considered a first and then a second member of the 
pair in combination with the other locules of the fruit. The 
values of the correlation coefficients were checked by the use of the 
intra-class correlation formulae (Harris, ’13). 

The tables of data are too voluminous for publication. 

The correlation coefficients and the regression equations are 
set forth in table xxii and show a high degree of similarity between 
numbers of seeds in the locules of the same fruit. The correla- 
tion lies between 0.70 and 0.80. Since the tables are symmet- 
rical, the correlation and the regression coefficients are identical. 
The straight lines and the empirical means for the materials for 
the 2 pairs of years are shown in fig. 13. Apparently the straight 
line represents the relationship between the observed and the 
theoretical average as well as would any curve of higher order. 
The closely contiguous position of the lines for the years shows 
the generality of the laws underlying the interdependence between 
seed number in the 3 locules of the fruit. 

Comparable determinations for other species are few in number. 
In Sanguinaria (Harris, ’10) the correlations for number of ovules 
on the 2 placentae have been shown to be of the order r = .89 
to r = .92, while the correlations for number of seeds per locule 
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TABLE XXII 

CORRELATION BETWEEN NUMBER OP SEEDS PER LOCULE IN THE SAME 
FRUIT AND REGRESSION EQUATIONS SHOWING THE RELATION 
' BETWEEN THE NUMBER OF SEEDS IN THE LOOULE OF 

THE FRUIT 


Series 

Weighted 

Correlation 

Regression 


N 


equation 

Jefferson Barracks 1906 


.7901 ± .0044 

l, =» 2.1619 4- -7901 h 

Meramec Highlands 1906 


.7119 ± .0043 

It = 3.9669 + .7119 h 

Jefferson Barracks 1907 

8274 

.7408 ± .0047 

It = 2.S374 + .7408 h 

Meramec Highlands 1907 

10:i74 

.73.83 rt .0042 

It •= 3.3479 + .7383 h 


have a value of r = .80 to r = .84. That the correlation for 
seed production is not due solely to the high correlation of the 
numbers of ovules on the 2 placentae is shown by the fact that 
the partial correlations between the numbers of seeds on the 2 
placentae for constant numbers of ovules have a material value. 

In Hibiscus (Harris, ’13) it has been shown that for 1000 fruits 
examined at the Missouri Botanical Garden in the fall of 1905 the 
intra-ovarial correlations were 

For ovules per locule, r = .3843 ± .0081 
For seeds per locule, r = .5557 ± .0006 

Excess for seeds .1714 db .0104 

Here again the results indicate distinct physiological factors 
influencing the capacities of the several locules of the fruit for seed 
production in such a way as to bring about a similarity between 
them. 

In Crinum longifolium a correlation of r = .676 ± .008 has 
been demonstrated (Harris, ’12 a) between the weight of the 
seeds from the same fruit. 

All these results agree in indicating that there are morpho- 
genetic or physiological factors tending to bring about a similarity 
in the seed production and in the seed weight of the locules of 
the fruit. 


IV. Recapitulation and Discussion 

This paper has had for its purpose the consideration of various 
problems of fertility in Manfreda virginica {Agave virginica ) . The 
conclusions are based on the statistical analysis of extensive series 










Fig. 13. Regression of number of seeds in the locule of the fruit on number of 
seeds in another locule of the same fruit. Circles = Meramcc Highlands, solid 
dots = Jefferson Barracks. In both figures the upper lines (at the beginning) 
represent the equations for the Meramec Highlands series. Lower figure repre- 
sent series for 1907, upper figure represents series for 1906. 

of countings made at Meramec Highlands and Jefferson Barracks, 
near St. Louis, Mo., in 1906 and 1907. Briefly stated, the results 
are as follows: 
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1. The average number and the variation in number of flowers 
and fruits per inflorescence and seeds per locule in the two habitats 
and years has been determined, and compared with the available 
data for fertility in other species. For details reference must be 
made to the body of the paper. 

2. About 22 per cent of the flowers develop their ovaries into 
fruits. The correlation between the number of flowers formed 
and the number of fruits matured is of about medimn value. This 
is, however, due to the fact that as the result of chance only the 
larger inflorescences should produce larger numbers of fruits. A 
special formula shows that there is little relationship between the 
size of the inflorescence as measured by the number of flowers 
which it produces and its capacity for maturing its ovaries into 
fruits. 

3. While the more proximal and more distal flowers on the 
inflorescence show a smaller proportion of fruit production, there 
is little relationship between the size of the inflorescence as meas- 
ured by the number of flowers produced and the position of the 
floweis which mature their ovaries into fruits. 

4. There is practically speaking no correlation between the 
number of flowers on the inflorescence and the number of seeds 
matured per locule. This is apparently in part due to the negative 
correlation between the number of fruits matured and number of 
seeds per locule. If correction for the number of fruits be made 
it is shown that the inflorescences which produce the larger 
numbers of flowers also mature slightly larger numbers of seeds 
per locule. 

6. There is a slight negative correlation between the number of 
fruits ripened per inflorescence and the niunber of seeds matured 
per locule. 

The physiological significance of (4) and (5) is considered. 

6. The fertility of the fruits tends to decrease slightly, and 
approximately uniformly, from the proximal to the distal end of 
the inflorescence. 

7. While there is little relationship between number of flowers 
or number of fruits per inflorescence or position on the inflores- 
cence and the number of seeds per locule, the correlation between 
the munber of seeds in the 3 locules of the fruit is high. Thus 
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there are as yet unmeasurable factors which influence in a similar 
manner the seed production of the 3 locules of the same ovary. 
These may be in part ecological, depending upon accidents of 
fertilization, and in part physiological. 

The result of greatest importance derived from this investiga- 
tion is the generally low correlation between the meristic char- 
acters of the inflorescence and fruit and seed production. While 
variation in seed production is clearly the resultant of underlying 
causes, these “causes” are not easily located in the variations of 
the magnitudes of any of the antecedently formed structures. 
Thus there is little relationship between the number of flowers 
formed per inflorescence and the number of seeds matured per 
locule. This conclusion, that there is but a low correlation be- 
tween somatic characters and fertility, is in full agreement with 
those drawn from a consideration of the relationship between the 
number of parts of the involucral whorl and fertility in Hibiscus 
(Harris, ’ll). 

This conclusion is not shaken by the more substantial corre- 
lations formed between number of pods and number of ovules 
and seeds in Phaseolus (Harris, ’14), for here, as in Sanguinaria 
(Harris, ’10) and in Nothoscordum and Allium (Harris, ’09 b), 
we have questions of possible age differentiation in the perennials 
or of the somatic character measured standing more directly in 
relation to the fertility characters as means of support, conducting 
tracts for plastic materials, or as an actual source of the elabora- 
tion of plastic materials. 
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New scientific names of plants and the final members of new combinations are 
printed in bold face type; synonyms and page numbers having reference to figures 
and^ilates, in italics; and previously published scientific names and all other matter, 
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A 

acerinus (Alcurodiscus), 40 
Acidity, relation of, to growth of certain 
wood-destroying fungi, 43 
Acti?iostroma, 1 ; crassum, 2 
Agar culture solutions, 52 
alfrido-carneurn (Asterontro/na), 29 
albus (Microstronia), 27 
Alcurodiscus accnnus, 40 
ameriranoruin (^4icmstroma), 27 
ampla {A uriculanopds) , 10 
ampin {Cijphella)^ 9 
anomala (Peziza), 19 
anomala (Solcnia). 19 
anomala var, ochrocea (Solenia), 19 
anonialoidcs (Solenia), 19 
applanatus (Fomcn (Ganodcrma)), 37 
ArmiUaria mcllea, growth of, in relation 
to H-ion concentration of media, 47 
Asterostroma, 28; albido^arnnim, 29; 
bicolor, 32, ccrvicolor, 2S; corticola, 28; 
gracile, 34; muscicolum, 31; ochro- 
stromai 34 ; pallid uni, 29 ; spinif erump 
33 

Auriculariopsis, 9; ampla, 10 

B 

BeccarielUi, 1 

bicolor (Asterostroma), 32 
Burt, E. A. Some wood-destroying 
fungi of Java, 37; The Thelcphoraceae 
of North America, XIII, 1 


c 

Candida (Solenia), 14 
Candolleana (Cladoderris), 2 
Celluloses in nutrient solutions, 50 
cervirolor (Asterostroma) 28 
ccrvicolor {Cortidum), 28 
cinerea (Solenia), 22 
Cladoderris, 1; Candolleana, 2; crassa, 2; 
dendritica, 2, Sff; fioridana, 4, 56‘; 
infundibuliformis, 3 
conferta (Solenia), 17 
confma (Solenia), 19 
corrugata (Trametes), 39 


Corticium ccrvicolor, 28; flocculentum, 9; 

mlicinum, 10 
corlicola (Asterostroma), 28 
craesa (Cladoderris), 2 
crcuisum (Actinostroma), 2 
Cralerellus marnsmioidcs, 7; pulvcru’- 
lentils, 7; spathulartus, 8 
Cyrnatella, G; minima, G, 36; maras- 
mioides, 7; pulverulenta, 7, 36 
Cymatodi’rrna, 1 
Cy norrhy nchi urn , 1 24 
Cyphella ampla, 9; endophila, 25 
Cytidia, 9; llocculenta, 9; rutilans, 10, 
36; salicinap 10; trcmellosa, 12, 86' 

D 

Daedalea (Peziza), 23 
Daedalea confragosa, growth of, in re- 
lation to Il-ion concentration of 
media, 47 

dcndntica (Cladoderris). 2, 36 
Diplacus, 124, 326; arachnoidens, 328; 
aridus, 33G; aurantius, 338; calydnns, 
331; cardinalis, 138; Clcvelandii, 327; 
glidinosus, 338, var. auraniiacus, 338, 
var. Godrarii, 349, var. grandtjlorus, 
335, var. latifolius, 339, var. puniceus, 
342, var. spkndidus, 349, var. stel- 
lalus, 337, var. Verschnffeltii, 349; 
X Godroni, 349; grandijlorus, 335; 
latifolius, 338; Icptanthus, 334, 335; 
linearis, 334; longijlorus 328, 335; 
parvijlorus, 344; puniceus, 344; rix- 
gosns, 350; speciosus, 328; X splen- 
did us, 349; stellatus, 337; X Verschaf- 
feltii, 349 

Dodge, C. W., Zeller, S.M. and. Leuco- 
gaster and Leucophlebs in North 
America, 389 

E 

elongatus (Polystictas), 37 
Endogone Tozziana 403 
endophila (Cyphella), 25 
endophila (Solenia), 25 
Erythranthe, 124, 137; cardinalis, 138 
Eumimulus, 126, 137 
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Eunanus, 268 

Eunamu% 268; anguatatus, 315; angustt-^ 
foliua, 298; Austinae, 296; hicolor, 307; 
Bigelotni, 277; Bolanderi, 273; brevipes, 
270; Breweriy 261; clivicola, 297; 
Congdanii, 311; CovUeri, 313; Cii- 
sickiiy 282; Douglaaii, 319, 321, var. 
parvifloncs, 311; Fremontii, 283, 289; 
KeUoggiiy 318, var. patviflorua, 311; 
laiifoliua, 310; Layneae, 291; leptaleua^ 
304; mephiticua, 300; mohavenaia, 308; 
nanvay 295, a plurifloruay 294; Parryt, 
276; picttLa, 324; pulchelitia, 316; Eoi- 
taniiy 289; aubsecundua, 285; auhunu 
floras, 321; Tolmei, 294; Torreyi, 289; 
tricolor, 313 

F 

fasciculata (Solenia). 15 
filicina (Solenia), 18 
Filter-paper solutions, 51 
flocculenta (Cytidia), 9 
Jlo cvknta {Thelephora)y 9 
floccvlentum {Cor‘icium)y 9 
floridana (Cladoderris), 4, S6 
foetidua (Hypolyasua), 5 
Fomcs (Ganoderma) applanatus, 37; 
elongatus, 37; Korthalsii, 37; pecti- 
natus, 37; velutinosus, 37 
Fungi: growth of certain wood-destroy- 
ing, in relation to the H-ion concen- 
tration of the media, 431 ; some wood- 
destroying, of Java, 37 ; studies in the 
physiology of the, XVII, 43 

G 

gracile (Asterostroma), 34 
gracilis (Solenia), 26 
gradlia (Solenia), 15 
Grant, Adele Lewis, A monograph of the 
genus Mimulus, 99 


H 

Harris, J. Arthur. Variation and corre- 
lation in the inflorescence of Manfrcda 
virginica, 411 

Heterochaete tenuicula, 40 

Hydnaceae, 39 

Hydnangium liospermum, 407; nudum, 
404 

Hydnum obrutans, 39, 4^ 

Hydrogen-ion concentration of the me- 
dia, growth of certain wood-destroy- 
ing fungi in relation to the, 43 

Hymenochaete muscicola, 31; nigricans, 
40 

Hymenogaater anomalua, 399 


Hypolyssus, 4;foetidus, 5; Montagnei, 5, 
36 

I 

infundibuliformis (Cladoderris), 3 
ingainicola (Microstroma), 27 


j 

Java, some wood-destroying fungi of, 37 
Javensis (Protomerulius), 41, 43 
Jefferson Barracks, Mo., type and vari- 
ation of Manfreda virginica at, 415 
Juglandis (Microstroma), 27 


K 

Korthalsii (Fomes), 37 


L 

Lenzites sepiaria, growth of, in relation 
to the H-ion concentration of the 
media, 47 

Leucogaster and Leucophlebs in North 
America, 389 

Leucogaster, 389; sp., 403; anomalus, 
399,4/0;araneosu8,399,.$;0; badius, 
400, 410; Bucholtzii, 404; citrinus, 
398, 410; floccosus, 402, 410 ; foveo- 
latUBf 397, 4i0; fragrans, 403; fulvl- 
maculosus, 401, 410; liosporus, 402; 
luteo-xnaculatus, 394, 410 ; nudus, 
404; odoratus. 396, 41 O; rubescens, 
395, 41 O; TosEiana, 403, 410 
Leucophlebs, 405; gibboaum, 397; Can- 
dida, 407, 41 O; magnata, 406, 410 
Ijcucophleps, 389; cUrina, 398; foveolata, 
397; odorata, 396 
leucosporum (Microstroma), 27 
Lomatia, 9; salicina, 10 

M 

maraamioidea (Craterellua), 7 
marasmioides (Cymatclla), 7 
Manfreda virginica, variation and cor- 
relation in the inflorescence of, 411 
Matruchotia. 26; varians, 26 
Media: growth of certain wood-destroy- 
ing fungi in relation to the H-ion con- 
centration of the, 43, 48; peptone- 
nutrient solution with sugar, 48, 
without sugar, 48; Richards’ E solu- 
tion, 48 

medulla-panis (Poria), 38 
Meramec Highlands, Mo., type and vari- 
ation of Manfreda virginica at, 415 
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Microstroma, 26; albus. 27; american- 
orum, 27; ingainicola, 27; Juglandis, 
27; leucosporum, 27 
Mimulastrum, 308 
Mimulus, a monograph of the, 99 
Mimiilus, 124; acaulis, 151; acutangulua, 
f27; acutidens, 202; acutidem, 186, 
203; alatus, 131; alattis f. albiflorus, 
132; albus, 345; AUcterohphm, 350; 
al^nus, 154; alsinoides, 232, var. 
minimus, 233 ; alsinoides /3 paniculatits, 
232; ampUatus, 214; andicolus, 188; 
androsaceus, 253; angustatus, 315; 
angustatus, 316; angustifolius, 298; 
angnstifolius, 135; arenaxius, 215, 
384 ! aridus, 336; arveosu^ 174; as- 
samicus, 206; airopurpureuSt 321; 
aurantiacus, 338; aurayiiiacns, 146; 
AustinaO) 296; Bakeri, 177; harhatus, 
260; X Bartonianus, 347; bicolor, 
247, 388; Bigelovii, 277, var. cuspi- 
datUSy 279; Bigehvii var. ovatus, 282; 
Bioletti, 249; Bodinieri, 208; Bo- 
landeri, 273, var. brad^dontus, 275; 
breviflorus, 200; brevipcs, 270; bre- 
vipe^, 273; Brewcri, 201, 386; Brid- 
gesii, 210, var. integrifolia, 211, var. 
stolonifera, 211; caespitosusy 154; car- 
dinalis, 138; cardinalis, 242, var. 
exsuly 138, var. griseus, 138, var. 
rigens, 138; Clorkii, 315; clementinm, 
159; Cleveiandii, 327; clivicola, 297; 
coccineus, 302; Colensoi, 197; Cong- 
donii, 311; Congdonii, 317; corallinus, 
155; cordalus, 177; X cornation, 347; 
Coulteri \fiXMngxistatusy'^\b\ crinitus, 
186; Cnsta-galliy 350; cuprous, 150; 
Cusickii, 281; cuspidatusy 177; de- 
hilisy 137; decurtatus, 288; deflexus, 
260; deltoidous, 216; densus, 298; 
dentatus, 209; denlatus var. gracihSy 
226; dentilobus, 185; deprossus, 186, 
var. nanus, 187; depressns var. acaulis, 
151, var. Pissisiy 346; diflusus 254, 
378; discolor, 257; Douglasii, 320; 
Douglasiiy 318; Dudleyl, 235, 376; 
X duplex, 347; Kastwoodiac, 242; 
Eisemiy 183; X Elphinstonca, 347; 
equinusy 159; erosus, 177; exiguus, 
256; exilis, 350; filicaulis, 251; 
floribundus, 216, var. genicular 
tuSy 220, var. membranaceuSy 
221, var. subulatus, 222; flonhundus 
minor, 216; formosana, 206; X 
Forsythiana, 347; Fremontii, 2SS;g€ni- 
culaiusy 220; Geyeriy 190; glabra tus, 
188, var. Fremontii, 190, var. parvi- 
floruSy 194; glabratus var. ascendens, 
158, var. Jamesii, 191; glandulosus, 
glareosusy 177; glauce^cens, 175; 
glutinosus, 338, var. brachypuSy 328, 
var. lineariby 334, var. puniceus, 342; 


gracilipes, 252; gracilis, 134; grandis, 
159 ; grandiflorus, 159 ; gratioloides, 266 ; ' 
Gray!, 203, 380; guttatus. 157, var. 
arvensis, 174, var. decorus, 173, var. 
depauperatua, 170, var. Hallii, 172, 
var.puberulus, 170; guttatus, 148, var. 
grandis, 158, var. insignis, 181 ; Hallii, 
172; X Harrisonia, 347; hirsutus, 159, 
350; X hybridus, 348; implexus, 151, 
155; implicatus, 151; inamoenus, 191; 
inconspicuus, 204; inconspicuus var. 
acutidens, 202, var. lalidens, 201 . inodo- 
rus, 230; Jamesii, 190, var. Fremontii, 
190, var. texensis, javanicus, 350; 
Jepsoniiy 306; Johnstonii, 280; jun- 
germannioides, 222; Kelloggii, 318, 
388; Kingii, 194; laciniatus, 183; 
lanatus, 345; Langsdorjii, 158, 177, 
var. alpinus, 151, var. argutus, 158, 
var. arvensis, 174, var. califomicum, 
159, var. grandis, 159, var. guttatus, 
159, var. insignis, 181, var. micro- 
phyllus, 171, var. minor, 151, var. 

nasufus, 177, var. platyphyllus, 158, 

var. Tilingi, 155; latifolius, 310; lati- 
dens, 201; Layneac, 2^1,386; Lei- 
bergiiy 231, 380; Icptaleus, 304; lep- 
tanthus, 335; Lewisii, 236, 38 Ji; 
Lemsii var. alba, 237, var. exscrtus, 
237, var. tetonensis, 237, f. tetonensis, 
237; linearis, 136, var. lutea. 137; 

linearis, 334; longiflorus, 328, 388, 

var. calycinuSy 331, var. linearis, 334, 
X puniceus, 332, var. rutilus, 333; 
longipesy 211; hngulus, 171; lucens, 
155; lugensy 142; luteus, 146, var. 
alpinus, 149, X var. calycanthemus, 
348, var. nummularis, 149, X var. 
pardinus, 348, var. rivularis, 148, var. 
variegatus, 148, X var. Wilsoni, 348, 
var. Youngana, 148; luteus, 158, 177, 
var. alpinus, 151, 154, var. auranti- 
acus, 146, var. cuprea, 150, var. de- 
pauperaius, 170, 177, var. grodlis, 
158, subvar. macrophyllus, 146, var. 
micranthus, 194; lyratus, 158; X Mac- 
lainianus, 348; X maculatus, 348; 
X maculosus, 348; madagascariensis, 
136; madrensis, 191; marmoraius, 174; 
membranaceus, 221; rnephiticus, 300; 
micranthus, 182; vHcrophyllus, 170; 
minor, 151; niinthodes, 131; minus- 
culus, 177; modestus, 317; rnohaven- 
.sis, 308; moniliformis, 226; monti- 
oides, 258; montioides, 264; moschatus, 
223, var. longiflorus, 226, 386, var. 
sessilifolius, 229; moschatus, 226, var. 
pallidiflorus, 226; nanus, 294; nanus, 
187, var. hicolor, 307, a pluriflorvs, 
294, 6 subuniflorusy 321; nasutus, 
177, 388, var. insignis, 181, var. 
micranthus, 182; Nelsonii, 144; nc- 
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palensis, 206, var. japonica, 207, var. 
procerus, 207, 374; nepaknsis f. 
japonica^ 207; Neubertii, 346; ne- 
vc^mis, 243; nudatus, 176; num- 
mvlaria, 149; oceUatus, 148; orbicu- 
laris, 198; orizabae, 346; pachystylus, 
234; pallens, 185; palUduSt 127; 
Palineri, 250; Palmeri var. andrfh 
saceus, 253; paniculatus^ 159; Parishii, 
235; Parishii, 177; Parry i, 276; 
parViflorus, 344; parviflorus, 194, 
/3 Bridgesii, 210; parvuLus, 185; pe- 
duncularis, 213, 216; perfoliatm, 350; 
pictus, 324; Pilirigi, 151; pilosellus, 
243; pUosiusculus, 187; pilosus, 350; 
Pissisi, 346; Prattenii, 247; priono- 
phyUus, 159; primuloides, 242, 384, 
var. linearifolius, 246; primuloides 
var. pilosellus, 243; propinquus, 194; 
prostratus, 199; pteropus, 346; pu- 
bertUua, 170, 177 ; pvbescens, 216; jnd- 
chellus, 316; Pulsiferae, 211, 388; 
punctatus, 346; puricticalyx, 171; 
puniceus, 342; purpureus, 255, 378, 
var. pauxillus, 255; pusillus, 199; 
pusillus, 135; pygmaeus, 312; quin- 
quevulnerus, 346; radicans, 350; Rat- 
tani, 288; reniformis, 191; repens, 197; 
ringens, 127, var. minthodes, 131; 
ringens var. congesta, 127, f. Peckii, 
128; rimlaris, 158; Roezli, 151; rosexcs, 
237, var. glaJtyrior, 237, var. Maclaini- 
anus, 348; rubellus, 266; rvbellus, 
259, 261, var. latiflorus, 259; X rubi- 
ginosus, 348; rupestris, 142; X san- 
guineus, 348; saxorum, 350; Scovlerij 
158, var. caespitosus, 154; serotinus, 
216;ses8ilifolius, 208; X Seymouriana, 
349; X Smithii, 349; Smithii, 149; 
spissus, 277, 383; stamineus, 302; 
stellatus, 337; striatus, 135; strictus, 
134; suhreniformis, 177; subsecundus, 
285, 388, var. constrictus, 287, var. 
viscidus, 286; suhuniflorus, 321; Suks- 
dorfii, 264; sylvatictts, 187; teneUus, 
171, 206; tener, ISSltkermalis, 171; 
X tigridioides, 349; Tilingi, 151, var. 
caespitosus, 154, var. corallinus, 
155; Torreyi, 289; Traskiae, 323; Tre- 
leasei, 325, 374; tricolor, 313; tricolor 
var. angustaius, 315; Uvedaliae, 136; 
variegatvs, 148; verbenaceus, 142; 
veronicifolius, 155; violaceus, 350; 
viscidus, 286; viscosus, 338; washing- 
tonensis, 213; Whipplei, 184; Whit- 
ney i, 307; X Youngii, 349 
minima (Cymatella), 6, 36 
Monavia, 124 

Montagnei (Hypolyssus), 5, 36 
muscicola (Hymenochaete), 31 
muscicolum (Asterostroma), 31 


N 

nigricans (Hymenochaete), 40 
nigricans (Protocoronospora), 27 
nothopus (Polystictus), 38, 4^ 
notopus (Polyporus), 38 


0 

obrutans (Hydnum), 39, 4^ 
obscurans (Stereum), 39, 42 
ochracea (Solenia), 19 
ochrostroma (Asterostroma), 34 
Octaviania liosperma, 407; (Gautieriaf) 
pityophila, 402; silesiaca, 402 
Oenoe, 309 


P 

palhdum (Asterostroma), 29 
Paradanthus, 195 
pcctinatus (Fomes), 37 
Peptone-nutrient solution, 49 
Persoonii (Polystictus), 39 
Peziza anomala, 19; Daedalea, 23; porias- 
formis, 23; pruinata, 23; stipaia, 19; 
tephrosia, 23 

Pholiota adiposa, growth of, in relation 
to the H-ion concentration of the 
media, 47 

Pleurotus ostreatus, growth of, in re- 
lation to H-ion concentration of the 
media, 47 
Polyporaceae, 37 
polyporoidea (Solenia), 16 
Polyporus adustus, growth of, in relation 
to H-ion concentration of the media, 
47 

Polyporus notopus, 38 
Polystictus elongatus, 37; nothopus, 38, 
42; Persoonii, 39; spadiceus, 38; 
versicolor, growth of, in relation to 
H-ion concentration of the media, 47 
Poria medulla-panis, 38, sp., 39 
poriasjormis {Peztza), 23 
poriaeformis (Solenia), 23 
poriaefomiis (Solenia), 23 
Protocoronospora, 27; nigricans, 27 
Protomerulius javensis, 41, 
pruinata (Peziza), 23 
Pscudoenoe, 323 
pubescens (Stereum), 10 
pulverulenta (Cymatella), 7, 36 
pulverulentus (Craterellus), 7 


R 

Richards’ E solution, 48 
rutUans (Cytidia), 10 
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s 

salicina (Cytidia), 10 
af^licina {Lomaixa), 10 
salicina (Thelephora), 10 
salicinum (Corticium), 10 
ScMzoplacus, 268 

^cnizophyllum commune, growth of, in 
relation to the H-ion concentration of 
the media, 47 
Simiolus, 145, 195 
Skepperia, 8; apathularia, 8, S6 
Solenia, 13; anomala, 19; anwnala yar. 
ochracea, 19; anomaUndeSt 19; Candida, 
14; cinerca, 22; confertai 17 : con/u«o, 
19; endophila, 25; fasciculata, 15; 
filicina, 18; gracilis, 26; gracilis, 15; 
ochracea, 19;polyporoidea, 16;poriae- 
formis, 23; poriaeformis, 23; sub- 
poriaeformlfl, 24; sulphurca, 18; vil- 
losa, 26; viUasa, 18, var. polyporoidea, 
16 

spadiceus (Polystictus), 38 
spathularia (Skepperia), 8, 36 
spaihulariua (Craterellus), 8 
spiniferum (Asterostroma), 33 
Stereum obscurans, 39, 43; puhcscens, 
10 

stipata (Peziza), 19 
subporiaeforx^ (Solenia), 24 
svdphurea (Solenia), 18 
Synplacus, 126 


T 

Temperature, relation of, to growth of 
wood-destroying fungi, 90 
tenuicula (Heterochaete), 40 


tephrosia (Peziza), 23 
Thelephora flocculenta, 9; salicina, 10 
Thelephoraceae of North America, XIII, 
1 

Trametes corrugata, 39 
tremellosa (Cytidia), 12, 36 
Tropanthus, 324 


u 

Uvedalia, 124; linearis, 136 

V 

varians (Matruchotia), 26 
Variation and correlation in the in- 
florescence of Manfreda virginica, 411 
velutinosus (Fomes), 37 
villosa (Solenia), 26 

villosa (Solenia), 18, var. polpyporoidea, 
16 

w 

Wolpert, F. S. Studies in the physi- 
ology of the fungi, XVII. The 
growth of certain wood*Kie8troying 
fungi in relation to the H-ion concen- 
tration of the media, 43 

z 

Zeller, S. M., and Dodge, C. W. Leuco- 
gaster and Leucophlebs in North 
America, 389 
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